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(57) Abstract: Compounds represented by 
the general formula (1) or prodrugs thereof 
or medicinally acceptable salts of both are 
useful as remedies for diseases in which Rho 
kinase participates: (1) wherein one to four 
groups represented by the general formula: 
R'-X- are present and may be the same or 
different from each other; A is a saturated 
or unsaturated five-membered heterocycle; 
X is a single bond, -N(R 3 )-, -O-, -S-, or 
the like; R 1 is hydrogen, halogeno, nitro, 
carboxyl, substituted or unsubstituted alkyl, 
or the like; R 2 is hydrogen, halogeno, nitro, 
carboxyl, substituted or unsubstituted alkyl, 
or the like; and R 3 is hydrogen, substituted 
or unsubstituted alkyl, or the like. 
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w m m 
Rho 

5 &ffi&m 

mmt urffF^^^s^-g-^rrsRh o *i — nmmm (rock-iipi^j, 
aids, ^m3$£x$mmm<Dmm, mmm, mmmmm, mm^rmmmm 

15 Rh o^-i— t*Piftj;5Na + /H + ^m^^PJ.W^cD -^^J^f^ffi ^ J: o "C 
#ttS:«# x. ¥?IH£9l&*f1M§ fc£<5 < m JfiUBE^, 

wmitm. §§f jb*> m±mm±. mmm&wm, skwwmm, 
mm, tex&'bm^ jtJkft^B, ibm^i> aids, g 

25 ^mx*fo% 0 

Rho =3f^— -^Pl^Mtttr^r-fS^^^ tttt, l^iflWO 9 8/0 6 4 
3 3-^f, Bi^riWO 9 9/6 4 0 1 1 *3 «fc tFll^lWO 0 0/ 
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5791 4^mfcmm&tiMk&wmfbti& 0 



R'-x-tem— -h u< fornix i ~4{@#^i-§ 0 

15 it AtefSfp & b < tt^Fl^fP(D^# 5 Sat£rSH-o 

Xtt^^ £fcte5£ : -0- N -N (R 3 ) - N -N (R 3 ) C (=0) - % 
-C (=0) N (R 3 ) -S (O) n -, -N (R 3 ) S (O) 2 - % 

-s (o) 2 n (r 3 ) - % ^fcte-c (=o) -xmtsn&M, -HtcteUWLh 

20 -N (R 4 ) - % -N (R 4 ) C (=0) -C (=0) N (R 4 ) - N 

-S (O) n -, -N (R 4 ) S (O) 2 -. -S (O) 2 N (R 4 ) f^cte 

-c (=o) -xm&ti%m<i£^x, ^-tfcim^oTtt 

& 2 Wfe&h L- < » 3 fi^^J&1~3 r £ ^t-^ So ) 
25 n fi, 0 % 1 * fcte 2 Sr^i- 0 



CD ^ (1) 




(1) 
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% b < ra^sm©^ n t/i-^-/^ gm^ b < «^a^o«s^n^5Hsis % s 

5 b < ttiti©7i/;^ S&fc b < ^g^OT/V^/V^/V^-/^ 

io n©^n7^-/n, b< ummM(Dma^.mm^ g$i^b<»3£ 
g^T^^^,^-,^ tt%L<{iitt©ftti, m^h b< « 

%m.W±(DT*y^^ ^fc{«:-OR 8 . -N (R 9 ) R 10 N 

-CON (R 9 ) R 10 N -S0 2 N (R 9 ) R 1 \ &b<«:-S (O) m R 1 1 "CIS 

15 II^L<»ifI©7;v^H, g^% b< ttift©v'^ n7^^;H, g 
b < liittwv'^ n 7;^^/H, b < Mg^ofSfBif SfStK, 

ttt b< iift*o7;v=>^v'*;^ , -;H, «m<b b< ttittI©MIS, 
S^%b<^StoT^^. fttt^:-CON (R 9 ) R 10 , 
-S0 2 N (R 9 ) R 1( \ ^>b<{*-S (O) ^^-^^HSK^rTo 

20 R 3 *Dj:t^R 4 f*IW|— Sfc^^oT, 7jc*J^^-, fj|^L<H:ifi©77V 
dr/VS, ffifefc b < te*fg$l© n X/l^/l^ g$lfe b < tetfgil^fnii 

mmm, tit)t<««n©«i, iif>L<f4tfi©7y^7;^ 

*yt«S4fe*> b< (4it^©7^K^gf 0 
mte, 0, 1 £:fc«:2 £rSH~ 
25 R 8 N R\ &£t/R 10 te|ir]— ^fc«M^o-C, 7K*J^T-, g$l&b<te$§g 

^(DT^jvm, m^-h b < teisgm©^ ^ tvi^a^ s^t> b < 

cDv^ n T/l^-Zl^ b < «#gm©t&fP»?tS. b< feMW 

i©7;^^^^^/vS, g$l^ b< tea#K&<£>3£#2£^ g#l& b< 
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5 yi^/vg, fill) L< (i«cD^^ n7;^^;H, L< f3&tfi:ife©£& 

]-C^$*L5^4* 1 bU< ttt©^P h'7 £>©E3IS£ bTfF^£ 

tLS^^-rs^ Rh -vmsWo 

10 [2] 5* (2) : 



ittCTv'/H, lfclK:-OR 8 , -N (R 9 ) R 10 , 
20 -CON (R 9 ) R 10 N -S0 2 N (R 9 ) R 1 \ &L<«:-S (O) m R 11 "I?* 

^pT^^S, tit) L < ftitto^^ n 7;i^^-/H, tl^KSig 




(2) 
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5 

-CON (R 9 ) R 10 , -S0 2 N (R 9 ) R 1 <\ ^L<«-S (O) m R 11 ^ 

R\ R\ R a \ R 1 1 N *3«trJ«mtt CD t HO t?* $ tl& % 

C 1 ] |B*fe© R h o ^ri if |3§^lJ 0 

5 [3] XtfS5£ : -N (R 3 ) - £ § N CD 

C 2 ] |B«© Rho ^r^— ^P£«Uo 

[4] X^^ : -n (R 3 ) C (=0) -^$nSS^5, 
CD C 2 ] f2^0 Rho *1 — if Pl^fJo 

C5] X^:-C (=0) N (R 3 ) 

io c d * c 2 ] te«fe© Rho ^-i—ifmmMo 

C6] X^:-0-t'g§tl§ltfc§, CD &1ttZ [2} W3 

«(D Rho — - emjmM* 

m^b< Mgm©iafP»^S-efo5, Cl] — C6] ©v^^-iJCKiffiite 
15 ©Rho if P£«iJo 

fcttg^fe b< iiitt^r k Ko C7] fB«c©Rh o 

20 AH**, |$ait3Ms ITI£$£^ W&Sfc#0StoE, 

Ttu^JK^ ffSfi^f^ jk^S^, >bm±, &ih&mB, i& 

m, §bmm, aids, sM^ctiKg^p©**, mmmmm, 
^(Dt^^ij-efcs. ci] ~ C6] m^-rnfri mKzdMoRh — ifpj. 

25 *£0 o 

Cl 0] 5£ (3) : 
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R 



1 



\ 




X 



r 1 - x - t&m— & l < Sl^ot 1—4 fm#^i-^ 0 

XWt$M££\ *ytr±5*:-0- % -N (R 3 ) -N (R 3 ) C (=0) 
-C (=0) N (R 3 ) - % -S (O) n - N -N (R 3 ) S (O) 2 -, 

5 -S (O) 2 N (R 3 ) -aitte-c (=o) -tt^tisi, titz.feUi&h 

-N (R 4 ) -N (R 4 ) C (=0) - % -C (=0) N (R 4 ) - % 
-S (O) n - s -N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) - % 

-c (=o) --em^frizm^kox^ i&itttM& ^fcin^ottt 

2 Ig^fc L < li 3 l^?rMt5 ^ i ^tf 5 0 ) ^*i~ 0 

= c (r 5 2 ) --e^$H^s%b< fcmmm*&$t\s. y 3 «^ : -n (r 6 ) 

st©^^ n ta^-a^ gat b < f*&sit&©*&ft&*at2k b < it 
mw.Wk<D tj>v ^ * ;i>-$~/vm, mm % b < »&§g^©^«^ *> b < 

20 iitfilOT^I, tt^ L< ttiftOT^^/l'^/V*-^!, tML< 
R 3 *5 ( tU?R 4 ttlH— Sfcte^&oT, tK^JI^s Stt)b<ftift©7;b 

^/v^, b < u Tj^/vm, wMh b < i^m^mum 

25 tt^L<i4ttt©«S, tt%U<ij:itt©7y-/V7;^ 
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-N (R 9 ) R 1 ° s -CON (R 9 ) R 1C \ - S O z N (R 9 ) R'\ t)L<« 

-s (o) m K ii -vm^n^m^m-r 0 

©v'^nr^-zn, c< ^smot&fn^atx, u< raise 

15 fc(iR 9 i:R 10 ^S^(u^L-C, ^X&^tStWt-i^^oti 
^fcl^<D^^uI^&^WTk«fcl/\ tt^L< te&gglOf&fP 5 ~ 8 MIS 

$l^i&;fa»3tS, fit I < IJiBI©7^=!^v'*;i'^=7H, ttm^b< 

-CON (R 9 ) R 1( \ -S0 2 N (R 9 ) R 10 , ^L<tt-S (O) m R 11 1?S 

(Dx&mife<g-?hz>m&s R'^ykmiM^, x^^^/vm, s^ar/i^^ 
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i> # /^^■iy/^K^^xm^ntcT jv*;vm, mwM^^y^ tut 

5 (3) Xi^ : -NH-tt^5lt^5i^ R 1 ^pjfj^f-g fcttT 5 7 fi 

(4) X^ : -c (=0) -T^$n§It2b§I^ R^TKSSf^-CfeSYfc: 

(5) XM:-NHC (=0) -T*^5l-efc§i^ R'^7;V^S, 

(6) x^iftT/i'^wySTfeoti7;v^^ySM : — o- N 

-N (R 4 ) -N (R 4 ) C (=0) - N -C (=0) N (R 4 ) 
-S (O) -N (R 4 ) S (O) 2 -, -S (O) 2 N (R 4 ) - % 

-c (=o) -t^^nsifcioTlti^biit^^v^ R^TMfll 

[1 1] 5£ (4) : 




Cio] fBic^fb^t b< \-±^coy°u F^yjfiztcn^tibtDmMfLXffm 

[12] 5£ (5) : 
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R 5l 33«f0«R 6 f* [10] t IH Cit*Sr^-r o 
X\ X\ X\ *3«J;TJ«X d tt % ^r^L^n^3AbT, [10] & X HI C 

5 R la , R x \ R lc *5J:tJ«R ld «, ^^ti^iLt, TkHtJE^ ^/i^^vvv 

io «tfet> b< «#ssi&<DT y — /v^/v/iN^/^ ^fctegifcfc b< tt.mw&toTA' 

{&U 5t:R la — X\ R lb — X\ R lc — X\ *3 £U«R 1 d — X a t^$tl5S 
(DDib3m&±tmmz.7kmW^btf:Z>Z.btets:<^ R la . R lb , R lc , £fc 

15 f^:-c (=o) -tg$n§irii^i/\ ] ■vrntsfoZ, [10] fB4fe<D^ 

[13] R lb a* N fit L< ij:*!!©^^ n 7;^;H, WM 

m~h b < ttitioftis^ emt) b < aiii©7n b < « 

ttfif L< «itt©7;v^i^f ttt^^ P7;v^;i/St-fe5, 
[1 2] |B$fetf>fb<a*&b< te-^O^n K7^^*fcf«tbb©E^i LTM 
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[14] R la VK ffgtfe b< itItI©^^n7;^;H, «m 

[12] |B*c©^#J^b< tt^^o K^^;£fcf«tl^©Elit£ b-CfF^ 

[15] X b ^. ^ : _ 0 - N -N (R 3 ) - N -NHC (=0) 
10 ^fc«-C (=0) NH--C^^tt5^-efeS, [13] lE^tfMfrB^ t> b 

[16] X a 7)^ ^ : _o- N — N (R 3 ) -NHC (=0) 

^fc«-c (=o) NH--e*$tL^5*-efcs, Ci4] mW.<Dfc&m-k b 

15 [17] ^ : R lc — X% *3J:U?R ld — X d -C«$ixS^^^fc^ 7 X 

^^■efes, [i 3] mm<Dih^mh\^<^(D^u Kyy^fctt^f)® 

Elg^ bTfF^£tl3i£o 

[18] S:R lc -X\ *5j;U«R ld — X d £;fl3»S*{-7.k 
mm^-(?$>Z>, [15] W2«^b^#)^b< te^tf^n K7y^fcli^tlf>© 

20 EitLrfF^^^a 

[19] S:R le -X c , *5 ^T^R 1 d — X d -e*^tl^S^ifc}c:7X 

mm*-e$>z>, ci4] tEi6©^#)% b< f^o^n y^fciiw^ 

[2 0] 5£:R lc — X<\ *3J:U«R ld — X d -e*$n-5K/5^^7j< 
25 3{S]SC^PT?&5, [1 6] |E<fe<D<ffr£-%% b< \±^(D^u K^^^^fc^^^b© 
|SH£ bTfF^ftSik, 

[2 1] 5£ : R la :fe<£^X a -«£;il,<5^ N ^T^V>-rn/5^©^ 
(D-efcS, [1 7] lEic<Z>[b^t>b< te^O^a K^^^^fctt^feOg^ 
£ bTfF^^nSii: : 
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(ii) X a ^5£ : -0- s -C (=0) N (R 3 ) -S (O) n - s 

-S (O) 2 N (R 3 ) - N £fcki:-C (=0) --C*$^53£-Cfc5 0 
5 [2 2] 5£ : R'^'it^X-eg^nSl^ WT^Vv-f ftfl*© 

. <DT?fe5, [1 8] |B*fe©^%feL< tt-^co^n y^it^^h^mM 
t VT^tStl&m. : 

(i) R la tf*g$l%L< te^ff^cDT/V^tt^fotK X a tfS)£*^-Cfc5 % £fc 
10 (ii) X"flS5£ : — O-^ -C (=0) N (R 3 ) - N -S (O) n - N 

-s (o) 2 n (r 3 ) ^frte-c (=o) --ei^nsStfeSo 

[2 3] X s tS^il5S^\ ^:-0-T'S^SM5, 

[22] eaifto-fb^fet l< j«©^d v^^y^ta^fih(omMb ltw^ 

15 [24] [1 0] ~ [2 3] ©Vvr*xa>— ^|B*©^^%L< «: 

[2 5] Rh ^umm&&mir&ik&m%^m5rb~tz> 

[2 6] Rho^ — ^mmffi&tt'1rZ>tt&tfo&, CI] IB«© 
20 5£ (1) ^$ns<b^t>b<tt*©7 p n K^y^^tt-tnfeOByit bT 
fF^ £ ft 5 4St? fc 5 , [25] f3«c©^^«^^ij 0 

[27] r h o *i-~^umm*k&^ir&{k'&mK do] ia<fe 

T fFW £ ft 5 ifc 5 N [25] IBS^M^f&IKjfflo 

25 [2 8] Rho*±^mmm&&&'t~z><k&b&, [2] sb«© 

fp^ $ tL^^xfc § > [25] mMwm&mn&MMo 
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On g/ml ^B^^PSr^-fo 4HKttWffi±«IWIiE**-t"o 
5 &W%mifcfZ>1t!t)<DMc&<DM1& 

*mmz&nz>&m(Dm%:UTfcmmirz> 0 m^^^^rny , sat 

( a ) 2 {®©S*JijCT- 1 1 M©£&?J^-Cfc £ 5 MM 

so-n^mtm-s-vfrMfemk lts ih-^ ^y*— /k i h— ^ 

^"V— /K 2, Ka- 1 H--f^V— /K 2, 3-^tKn-lH- 

15 (b) im^mmw^t 2m<omMw<^-v^>^ smm 

(c) n@©s*^i i^(D^%u<{«itii:^-^ imnjzmm^&z 5 

20 -<^V^i^t^U7tfl r W!j ( J: Uttl, 3 — TZ-zK 1, 3 — < 
>-X^^f-^— 2, 3 — <^S?-T V*— /K 2 , 3 - 

(d) ifSI©^*^b< f»Mi^^J;-0 ? 2fgI©^*J^^F--rfe§ 5M 
-O-if^^lf^bTt^M^ Ltlil-^yy^yy l ^y^^y^ 

25 ^ 2, Kn-l--<yy77^ 2, 3-i?h Kn- 1 -^yy'f t 

^A-e*£*L5f&?n<bU< fc£^t&fPQlIlSt5.S.^£ LT&tU>fcOi:Lt^ 
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T^uz^mt UTte, m^Lf£> m^w^, MJ^f wy, 

P fcVK fcVK 2 -r/^/K 2 f/l^/n fcVK 1 , 1 - 

10 tfe^S^t 8 fSi^T® T/i^/v»$#li-f ^|i5 o 

(Dz^sfmis? vT;v^jvm&mf &k t^v^/k tr^n [2. 

2. 2] tfv^u [3. 3. 3] ^^^^^^(D^m^ir^m^ 

2-^^n^T-/K 3— l— 
^^rir^/K 2 — n^^rir — /K 3 — n ^^-ir t'(D3~8 9iM<D 

[2. 2. 2] [3. 3. 3] ^7 — 2 -xy 

25 T©7U- /I'StfSagtf E>*l5«, 2, 3-^tKn-l-W77^-5 
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& mmm^ i ~ 2 <@ t nmm*& 1 fa t> u < ra^nn^ 1 5-61 

*k *r^^«, M^f^s 2 - 1° y vvk 3 - 1° y >vk 4 - 1° y svk 2-^ 
y/K 3 — fyfry^/K 2-^-^-y-y'y/K 3— fy^t^y/K 2-7 

y/K 3 -7 y/K 3-fc°ny/K 8-^7 y/K 

10 tl3o 

m^m^M^tx^x^ mz.tfii -t°-<y v>-/k i-t o pyy^K f©i 
*j§c^nii«*t-5 s-sis©!, 1 - t°^^-/v#cD^im^2fi^--f- 

20 fh7t Kn-2H-t°7^-4 — f/K 7f7tf*P-2H- 

^^-t°^>--4 — </K 1 -^-drv-^ f7t Kp- 2H-^-^-t°^V-4 — f/K 
1 , 1 -v 1 ^-^^ f7t Kn - 2 H - f 1 1^7 4 - ^ /^©S : -0- N 
-S-. -S (O) -S (O) 2 --et§tL5SS:-fitt5 5~8*IS<D 
X^#Sf>btK ^fc, ^^^y^-7K l-Tlftr^n [2. 2. 1] — ^ 

25 /K l-nftfv^n [3. 2. 1] &#^/Wj;¥<D$Bm&%rtZ>£&m?Z>tL. 

mmMfcmfbfri&o iH-^yyyK-;n, 3 (2h) 
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5 g$l% b< tetfg$|(Di^ n T/V^TA-^l^ T/l^vgifek b < te£Eg#l 
T^/^/^m, iSMT^/^K^. ^ft^tirv^t «tv^SrtR5jiai3i, * 

fcttS:-CON (R 9 ) R 1( \ -SO z N (R 9 ) R x \ b < fc£ 

-S (O) m R 11 -e^$tl^>* (R 9 , R 1C \ R 11 *5.t05m«MIHtl^C#**' 

io m$mifb*iz> 0 

15 i/^ a^^-feV^7 7V^^/l//^^f(D^^J^-^-^:3~ 6 ®^^a7/^^/^;V 
0!lx.k£-<^yV /K hA-^-f/K t7b^;^M|g^f 6-1 0©7 

n^r/i* M&fcf 2 - tf-< y v^#/i^~/k 3 -^e-/p* y if© 

20 n-f/K 2 3— TS'CA'^ — ^^y-f/K ^y-n^-y^VK 5- 
n jl^ 1 ~ 2 m ^^t? 5 X Ji 6 A ^ff^^^t * $ ^ ^Ht £ 

«fc<. ItSi LTii, ^iJ^S^P^y^ i/7/1, T/v^^/v 
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^ N ^tpT!J^I> i/^pr;v^vS, '>^d7;^=;vS, 7;v^;vl, 

}2M&oT5£: R 12 -R ,3 -r^§tl5Sluj;ottt$^75 7l OCT. 
R 1 2 tt{gt7/t'^^v'*/v#-;H, {£1^7;^;^, 5^$^, v^aT/P 

7V^-n ^ ^yv^ic <fcoT— XMifc, P~ l£fc{«ftoTgm£^T^T t> £ 
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*ti©7;^^^*M-;n N b< temmMco^^fiMM, -sm^b< 

tfA\ -f sec t e r t =f- ^m<OBMM^Wi 

&^^bfcK£Sl*i-3o 
25 ^fc{»^oT*mb7t*^f*-f-So 
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5£ (1) X*mi£tlZ>4k&mz.3$\<^X s X^:-N (R 3 ) C (=0) - N 
-C (=0) N (R 3 ) - N — N (R 3 ) S (O) 2 -, 

-S (O) 2 N (R 3 ) -tf$^5S^5f^^ll ^BlfcR 1 ^ ^#J^it 

JtfB [13] ~ [16] © % ^3^SI©f&!KS!l©3fiKl2:i3»tSRh o if I® 

mi¥m%r^firZ)<lk&!lfab LTtt, iriiWO 9 8/0 6 4 3 3-§-<&fg 

^M^sh/TV^ (+) - 

10 1- (4 -try vVl^/W^EMVV) ffl^^Hi WO 9 9 / 6 4 0 

l lflrtemKMTFZfrX^Zfc&M, BBR^MWOO 0/5 7 9 1 4-&&Wz.m 

&:&tix^ ^ ^(-tt_bis— (i) x^t&)n?>fc'&m-kv< ra-t© 




20 R la *5J;t/R lb tt7K*i^T-, b< H«tt|©7;i'^;H 
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fd^P^T^r. 5£ : R la C (=0) R lb ^£ft5te^£*^l&T5 y>te 

fckVfcn&M7GbM^ : S>z.k&-£&Z>o i«t bta, 0fl*.wr* y^y — jvJ? 

x^y-;l/)fe^©7;V3W«^ Th7t KD77^ 1, 4— VO^^V 

15 (B) 5£ (1) KISSES XflSsS : -CONH-T'I§il5St'fe5ft^tllt 
#1 J: 5 iaT^t^^tmSo 



20 fcteM&Tl-T, 54: : R 1 COOH-T&£tlZ>fc&ttobRj&£ltZ>Z.b\ZL3: X) , 






(3) 
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S:.- - CONH-T^^Sr-fc5, 5£ (3) co4k-g-$}&MiMir& z.t&~e^ 

•So 

Ig^JtL-T^ i^yy P^=^y,V#,y^iM 5: K (DCC) , 

y^n fcVyfr/V^yy 5; K (DIPC) N l-^=ryv-3- (3-^^75 
5 \?As) -%;isy$i?^f 5 K (ws c) N -<yy h y 7^-^- 1 — T/P- h 

# A • -vdri^y/v^-n V (BOP) „ 

i?7x- 5 K (DPPA) „ N, N-#/l^— /PvM' $ yV— 

7V (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) %: ¥<D%f$&ffl&FB\,^h 
frl, ^SluJ^CT, N-tKom^->W5 K (HOSu) , 1- 

10 bFn^r^yyMJ7y-/V (HOB t ) % 3 - Kn ^ V- 4 y - 3 , 
4-^tFo-l, 2, 3-^yy>!J7^y (HOOBt) ft ^cD^JP^JSriD 
^.srt^tSo -o-ify\ h/^y. ^ryyy&if 

©^#*feK-fb7K*5!li^, Tf7tKn77y 1 , 4 ¥<d^.— 
Ts^-MM, t?? n u y y y % y dp*M, 1 , 

ti5„ trs, ^Jx.«\ 7KM{ty- h y y^, TkSKb* y ^n^- b y 
5: y, t°y ^yft^^^&s^ff b;fi5 0 t^n^Vttt u-c»y a y 

(C) 5£ (1) 4>l^lt5XM : - CH 2 NH-t*^H5ST*fe5ft^ 
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(d) ^ (i) ^isw-sx^s: : -o--vmztizm mmw^) -efes^-a- 
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(E) 5£ (1) l^ltSXM : -NHCO-tt$fL5Stfc5ft^ift 




5 (5£<K 1A, R\ *5£t>*R 2 teitiifBt ^Ct*^ff„ ) 

^^iJirUTtt, d^^'WV*;^^ 5 K (DCC) , v^-T 

10 y/Pt>^;l/^^5 K (DIPC) „ 1— j^/P— 3- 

y^utvv) -*;^-f5K (wsc) % ^yyMJ7^;v-l-^;v-f 

*^*-9A.Ad[-t7^ny^U|j)tt (BOP) N 
i?7x^7^;^7;K (DP PA) N N, N-^/Wf-^v 5 ^ K&y? — 
A* (Angew. Chem. Int. Ed. Engl., Vol. 1, 351(1962)) ft ©JRN^Ij&SJBV^ b 
15 &StO&C*t\ fc£xJ^ N-tKn^7^i/W5K (HOSu) % 1 

-t Kn^>^/MJ7^ /V (HOB t ) N 3-tKn^-4-t^y- 
3, 4-^fcKn-l, 2, 3 MJ Ti?> (HOOBt) t£if(DWJHM 

MtLttt, Hill -O-if^, h/l-rc>\ ^^UVftif<D^#^{t7k^t 
20 5f^$^ 7f7tKn77^ 1, 4 - ^^-^fih^ft^iT)^— x/P^^^ 

nc^^^ 7dd*;^ l, 2 — i?9 n nx^? vft ^©^n^vft$fcfbjc3fc 
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y v^ft }*<o\ 



(F) 5£ (1) fc&frSXtfSS*; : -N (R 3 ) frl fc&mS, 




(6) 



R 1 R 3 NH 



R 1 R 3 N- 




A *-R' 



(5£4\ itA, R\ R\ *5j;r/R 3 «ftfifBi:PCS^^-r o ) 
5* (6) -CS^S-ffc^SN M*.«T^7^l?AftteK©«ETs ^tt^'K 

X t), (1) m§XM:-N (R 3 ) 
10 5t1-5-£#s-C#5o 

^°7^!>A«tLtii Mxif^ tr^ ( h y -O- h y/P*^^^^) -s* 

15 (G) _h|B^fe^Wk^#l^^5^ (2) -es^tb5ft^*fi, -?"tLg#^ 

•9$liag*f-5^^^-e#5 C£itfc£ ttfi, 09*.^ COMPREHENSIVE HETEROCYCLIC 
CHEMISTRY The Structure, Reactions, Synthesis and Uses of Heterocyclic 
Compounds Volume 5, A. R. Katritzky, C. W. Rees $F % PERGAMON PRESS ; 
20 Heterocycles, 1995, 41(3), 487-496 ; J. Chem. Research, Synop, 1990, 
(11), 350-351 ; J. Chem. Research, Miniprint, 1990, (11), 2601-2615 ; 
Synth. Commun. , 1996, 26(13), 2443-2447 ; Synth. Commun. , 1999, 29(14), 
2435-2445 & k*&mifbtl 5) „ 
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Z>Tb\ fc^f±£r*n<E>:fr8s, tL< ^^KD^-fe^li^^S n £ \z. «fc Q Wfk 
tS^^^t^^ (5:Mib-C«, 0!l*.fi£ N Helv. Chira. Acta, 1976, 59, 
2618-2620 ; J. Chem. Soc. , 1955, 2412-2418 ; J. Chem. Soc. , 1960, 2735- 
2738ft hM) o 

t5-i^5 Cfcift^ J. Med. Chem., 2000, 43, 41- 

58 ; Helv. Chim. Acta, 1976, 59, 261 8-2620 ft if^^f 1^.5) 0 

tSlt^^S (Jti Lttt, iifl Tetrahedron, 1994, 50(11), 3529- 
3536 ; ii^M^WO 2000-06320 7 ^ft i£&mtflb3n?>) „ 

nWTJ; < > r © <fc 5 ftf*M©^A*5J:t^l^*«5iS©^fe^t^oTfT 

20 "C^<5 (#!];£. Protective Groups in Organic Synthesis, T. W. Greene, P. 
G. M. Wuts*^ N H2Kg % John Wiley & Sons, Inc. (1991) t£fB^<D#£fe) 0 

^ft if^W £>*L % 75; K<E>i&g&S£ LTmert-^f;^^^*;V^-;vS 
^^tf^fiSe r©J; ^9^L«r N tS, Hi, BEgfcft 

^T^W/, ^PUtf^W^ ^TK^^y— 7^ft £*©^^T\KJ&S ^ £ 
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^ (i) -e*$tLS-fk^«, )fc»^^^^f t§ fc©fett^ Ufc 

r^nK7 7^j fcum &#rt^£fc^m>*c##&;h/, s£ (i) <oft&m 
# y £ ^t/vtj y -Y ;vr ?;Ii*o T/v =i ^ 
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10 gg, ^VgK y^=f» % JB^lk T-x^^Bk rTVv-^^ft 

fet ?ut~r y y ^s v # y ^At^^©7;^ y ^«±g: ; *^9Afi, 

15 ^ ^ Ali ¥(DT&2r V ±m^M^ ; T Ait ; b V ^/UT $ >^ 

t°ye>>^ ^!/yS, x^y-^r^yt, ^^n^W5>l N, 

20 v\ 

&-^JM«, S^&ft5ilfi?tf>mti^ J®»J, ;^^IJ, ^^ij, «£U 

t5o ^4^J:^^tEl^:«, #!l?L«\ *h§^m, M> 
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"0 ; «^!]^*3V^T^^^^fc'ft:^^^. ^fbt I UPAC^fetf hot* 

15 ###U 1 

1 H — f Z/-*flf' — jV — 5 -^/l^Vg&D-g^ 
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1 >-^V— )V— 5 -^7/1/tR= MJ/V (3 . OOg, 2 0. 1 mm o 1 ) 

(DI^ (20ml) ^4>l-s ^J-TtK (20ml) «M (20ml) £ 

5 ( 2 . 8 8 g , 8 8%) &mtc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 7. 58 ( 1 H, d, J = 8. 6 
Hz) , 7. 90 (1H, dd, J = 8. 6, 1. 4Hz) , 8. 23 (1 
H, s) , 8. 44 (IH, d, J = 0. 7Hz) , 12. 75 ( 1 H, 
brs), 13. 59 (1H, br s ) . 
10 2 

1 H--T ls?^f— fly- 5 — f 71^ ^ 7 — ;V(D^$L 

(a) IH 1 >Jfy*— /V- 5 —33J\s^3r*sU^- h 

pt. 4 _ T ^ / _3_ 7 { ^- ;V ^yy^^ ^ ( 2 . QOg, 12. 1 

mmo 1) <DW?m (8 0ml) (8 3 6 

15 mg, 59. 1 mm o 1 ) (D7k (2ml) l&m&jJUpL, 5 V&mfflfr L-fe Q 

20 <?y—/V- 5 l^— h ( 6 4 5 m g , 3 0%) ^#/t Q 

1 H— NMR (DMSO-d 6 ) 5 ; 3. 86 (3H, s) , 7. 61 
(IH, d, J = 8. 8Hz) , 7. 91 (IH, d, J = 8. 8Hz) , 
8. 25 (IH, s) , 8. 48 (IH, br s) , 13. 41 ( 1 H, 
b r s ) . 

25 (b) 1 H — ( •y-PV— JV- 5 $>J— 7V(D^J5fe 

7^7V lH-^f yJf^f' — /V — 5 —$JjP7$$ci/]s" — h (825mg, 4. 68 
mmol) ©ff7kKo77^ (2 0ml) 2§r$£r, 0 °CfcT7k3lt^ y 9^ A 

f>A (5 8 Omg N 14. lmmo 1 ) ©f b7tKn77y (16 
m 1 ) ^KdJD 0 °C\Z.X 1 Lfc D Rj&m^r f7tKo77> (1 
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omi) t?k (iomi) (om&m%to7ttim^ mmvtco ii^iitr# 

T, 1H — — f;M^y-;P (2 6 0mg, 3 8%) £r#fc 0 

5 1 H — NMR (DMSO-d 6 ) 6; 4. 55 ( 1 H, d, J = 5. 5 

Hz ) , 5. 14 (1H, t, J = 5. 5Hz) , 7. 30 ( 1 H, dd, 

J = l. 1, 8. 4Hz) , 7. 47 (1H, d, J = 8. 4Hz ) , 7. 

46 (1H, s) , 8. 01 (1H, s), 12. 97 (1H, br s) . 

5 - (zfu^^ - 1 H-- f >J?y>—;V • ^kW^CD^tfL 

lH-^y^y^-5-^^^;-;V (1 OOmg, 0. 675 
mmo 1) ^ N ^i&fc-C 4 8 % J|^7j<3!f Tjc^g* (2. Oml) ^*P^ N mU.\^X 
15B|f|»#L/cf^ 5 0°C^T5B#P H m#bfc o HM^lltT# 
6>;fr;fc@{££\ ^JETl-Tf&fePrTS- irfclj; 9 5- (zfu^Byt^/V) -1H — f 
ls?*S— As ' ( 1 5 6 m g , 7 9%) ^#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 4. 86 (2H, s) , 7. 42 
(1H, dd, J=8. 6, 1. 7Hz) , 7. 51 ( 1 H, d, J = 8. 6 
Hz) , 7. 84 (1H, s) , 8. 07 ( 1 H, d, J = l. 7Hz) . 

1 H-^T JV— 5 /KD-^gfe 

( a ) 5 h 1 H — f ^^/-;KZ)M 

4-y< h^^— 2-^gvKT— !J ^ (6. 69g, 4 8. 8 mm o 1) CDWW: 
(3 5 0ml) mfctpfcrnfim-r hV (3. 3 8 g, 49. Ommo 1 ) CO 

?k (s. imi) mm*. 7k?km^x2 5 o curK^f^hM^ mm.Kxn 
7k= 9 / 1 -e^tH) -c*s$H-5 n t \z. x k> , 5-^f ^rv-- i h — r /v 

( 1 . 3 0 g , 18%) §r#fc 0 
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'H-NMR (DMSO-d 6 ) 8 ; 3. 76 (3H, s) , 6. 98 
(1H, dd, J = 8. 8, 1. 8Hz) , 7. 15 ( 1 H, d, J = l. 8 
Hz) , 7. 42 (1H, d, J = 8. 8Hz ), 7. 9 3 (1H, s) , 
12. 89 (1H, br s ) . 

5 ( b ) 1 H — ( l^^y—jV- 5 -$—;V(D-&$L 

5-n^-lH-^f^V-/V (1. 24 g, 8. 4 0mmol) ©ifrffc 
(84ml) mm^, OtttHlft*')*^^ f (18. 
5ml, 18. 5mmo 1) £rAP;L. m&KX 1 0 B#fWS£# Ufc 0 #cM N ^JoK^S 
tf-CKJcSSt^TK^a^s SS^tiHlLfc, ^JlSriafP^m^m^ h y 9 

7L-- 5 —^-—yl/ (8 7 7mg, 71%) £r#fc 0 
1 H — NMR (DMSO-d 6 ) 6; 6. 88 ( 1 H, dd, J = 8. 8, 
15 2. 2Hz) , 6. 96 ( 1 H, d, J = 2. 2Hz) , 7. 34 ( 1 H, 
d, J = 8. 8Hz ) , 7. 8 4 (1H, s) . 
##f^j5 

5 -zfu^e- l -T b7t Ko- 2H-t°7V-2-^;i/- l H-^y^/^v 

20 S-^-lH-^f^y*^ (7 9 0mg, 4. 0 1 mm o 1 ) ©S-ffeS^ 
^■1/^ (15ml) iiaiCt3, Ko-2H-t°7> (0. 

8 4ml, 9. 21mmol) £ p - WVoc V^/UTfr ^ fcf U 17 A ( 2 0 2 
mg, 0. 8 0 4mmol) Sr^P^i, 6 EMiStffn Ufc Q SJEfe^Sr^&fPj^gg 

TkSt^- h y <7A7K^r^^\ ^ n p /jvi^-etttB ufc 0 ^ttiJiSri&^iAitok-c 

B?££r ^Vio <7*/^7J ^i^P^h^^- (^= a rf-^/5t^^= 9 3/7 
t?»ai) tSStS^tia^ 5-7n^-l-f^7tKp-2H-t°7y 

- 2 — f;V- 1 H T l/^S—A' ( 1 . 0 6 g , 9 4%) $r#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 6 4- 1. 8 5 (3H, m) , 
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2. 06-2. 17 (2H, m) , 2. 48-2. 59 (1H, m), 3 
70-3. 78 (1H, m) , 3. 99-4. 03 (1 H, m) , 5. 66 
(1H, dd, J = 8. 9, 2. 9Hz) , 7. 46 ( 1 H, dd, J = 9. 
0, 1. 7 Hz) , 7. 48-7. 52 (1H, m), 7. 87 (1H, d 
5 d, J = l. 7, 0. 9Hz) , 7. 96 (1H, d, J = 0. 6Hz ) , 
7. 8 4 (1 H, s) . 



N- (1 —^<l/i//V- 4- fcT^y *J=. jV) -lH-^y^Y-;V-5-75y- 

-mm. - — 7Kfp#)©-a-^ 

10 (a) N- (1 t^i?/l/-4-tr^<y v^/V) -1H — fW->l/-5- 

! < > ,,^_4_ t; ^rj ^ ( 7> i lg> 37. 6 mm o 1 ) CD 1 , 2 — 

^ppx^ (12 5ml) ^^^m. IJ6(ut5-75y-f^^ (5. 
OOg, 3 7. 6mmol). h PT-fe b^^ift^^t (11. 
15 5 g „ 5 2 . 6 mm o 1 ) , WfM. (2. 15ml, 37. 6 mm o 1 ) &M%-^ 



20 19, N- (1 — <y^-4- fc^y v 5 — /V) -lH-^y^V-;V-5-7$ 
>- ( 8 . 5 6 g , 7 4%) £r#7c 0 
: 174—176 °C 

( b ) N- ( 1 ^vVt— 4 - t?^ 17 S^/l^) - 1 H — f is^S—A'— 5 - 

25 N- (1 —<^i>/V-4- tf^y 710 -lH-^y^Y-^-5-7 5y 
(3. 06g, 10. Ommo 1 ) h7tKo79^ (31ml) $g$ftt£Ul N 

^iftfclT 1 N-Sl/x-f/Vtt (25ml) SfifclT 3 0^W9I# 

bfc 0 WffibfcHffeMiU ^^y-^bSMItS^t^J;!), N- (1 
--<^v^l— 4 - t?^ y S^/l") - 1 H — f ^P^S—As- 5-7^y • :r*6Sfetft 



MM 1 
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• — ( 2 . 8 6 g , 7 2%) &#fc 0 

: 257-259 °C 

HifeM 1 ©*jfemHSU.TSJE&Sr^3&V\ ^T^-f^ii^) 2 1 4 ©to 

5 2 

N- [1- /Vrc^V) -4-t°^y v^A-) ] -iH-^y^V- 

: 2 8 5 - 2 8 7 °C 

io n- (i — f yy°u tw-4-t°-<y v^/v) 
y 

: 140 — 141 °C 

n - (i — <>yv /p- 4 - if ^ y it—sis) - l h — f y^V- a>- 5 -t 5 >- 

15 1 H — NMR (DMSO-d 6 ) 8 ; 1. 3 2 (2H, m) , 1. 98 (2H, 
m) , 3. 12 (2H, m) , 3. 5 2 (2H, m) , 4 . 3 2 ( 1 H, m) , 
5. 22 ( 1 H, d, J = 8. 3 H z ) , 6. 72 (1H, m) , 6. 82 (1 
H, dd, J = 8. 8, 2. 0Hz), 7. 26 (1H, J =8. 8Hz) , 
7. 35-7. 45 (5 H, m), 7. 73 (1H, d, brs), 12. 

20 5 8 ( 1 H, b r s ) . 

N- { [4- -l-^-79VKl y?vW -1H — fy^- 

/V- 5-75^ 
ffik£ : 1 4 3-1 4 4°C 
25 3£}fe$j 6 

N- [ (2-y f^r^- 1 --Ty^-jV) y^/V] -lH-^y^V^V-5-7 
5 >- 

: 183-1 85 °C 
mfi^J 7 



WO 02/100833 PCT/JP02/05609 

59 

1- [ (1H — (>^-;V-5-^/V75y) ^f-M -2—ryv—;\y 
MM : 142 — 144 °C 

N— (1 H-^f v K— /V- 3 — -1H — f^y^;V-5-7^ 
5 1 H-NMR (DMSO-d 6 ) 8 ; 4. 13 (2H, s) , 4. 56 (2H, 
s), 6. 80-6. 86 (2H, m), 6. 97-7. 02 ( 1 H, m), 
7. 08 (1H, d, J = 2. 2 H z ) , 7. 12 ( 1 H, d, J = 9 . 0 
Hz), 7. 28 (1H, d, J = 8. 1Hz), 7. 49 (1H, d, J = 
7. 7 Hz) , 7. 84 (1H, brs), 10. 72(1 H, s), 12. 
10 5 3 (1 H, b r s ) . 

N— (4 -dr/ ]J — slopt^-M — 1H — f^/-/P-5-7^ 
: 244-246 °C (&f&) 

miMm i o 

15 N- (1, 2, 3, 4-fh7tKn-2-t7^^;V) - 1 fy^Y- 

/V— 5-7$y 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 5 3- 1. 5 6 ( 1 H, m) , 2. 
12 (1H, m) , 2. 62 — 2. 70 (1H, m) , 2. 85-2. 89 (2 
H, m) , 3. 08-3. 15(1 H, m), 3. 6 4 (1H, m) , 5.29 
20 ( 1 H, m) , 6. 75 (1H, br s ) , 6. 86 (1H, dd, J = 9 . 0, 

2. 2Hz), 7. 06-7. 10 (4H, m), 7. 27 (1H, d, J = 8. 
6Hz), 7. 74 (1H, br s) , 12. 58 (1H, br s). 
MMMl 1 

N-i/f u^xy/U- 1 H — i ^yy— )V- 5—T 5 >" ■ — ife^±i: 
25 'H-NMR (DMSO-d 6 ) 5 ; 1. 19 (3H, m) , 1. 42 (2H, 
m) , 1.6 0 (1H, m) , 1. 7 2 (2H, m) , 1.9 0 (2H, m) , 

3. 36 (1H, br), 3. 62 (1H, br s), 7. 47 (1H, d, J 
= 8. 8Hz), 7. 68 (1H, d, J = 8. 8Hz), 7. 92 (1H, 
s), 8. 20 (1H, s), 11. 07 ( 1 H, br s), 13. 39 
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(1 H, b r s) . 

mMM 1 2 

N-T 19 t Kn-2H-t°7^-4 — ( jV— 1 H — fy^V^/V-- 5 —T^> 

• f y 7/v^-ug^±i: 

5 HS^C : 242-245 °C 
£Ufe09 1 3 

1 H — NM R (DMSO-d 6 ) 6 ; 1. 41-1. 54 ( 2 H, m) , 2. 

10 18-2. 2 3 (2H, m) , 2.64-2.75 (4H, m) , 3.23-3. 
27 (1H, m) , 5. 22 (1H, d, J =8. 4Hz), 6. 66 (1H, 
s ) , 6. 80 ( 1 H, dd, J = 8 . 8Hz), 7. 68 (1H, dd, J = 
2. 0, 8. 8 Hz) , 7. 25 (1H, d, J = 8. 8 Hz) , 7. 73 
(1H, s), 12. 5 7 ( 1 H, b r s ) . 

15 mMM 1 4 

=^^~;V 3- ( 1 H — 1 l/J?^/ — A*— 5 — { ;isT 5: J ) -8-T^tfv^u [3. 
2. 1] 8-% h 

: 158 — 159 °C 

mmm i 5 

20 N - ( 4 - y v^/V) - 1 H — ( A— 5-75 ^ • ~±^±& • — tK 

(a) N- (4-tf^y *y=-;V) -1H — {y?*y—/l— 5-T^XD-&f& 

mmm 1 ( a ) -c#/c n - ( 1 — -jjv- a - 1°^< y v>~^) - 1 h — r >• 

<$f V— /V— 5 - T $ V ( 5 . 3 8 g , 17. 6 mm o 1 ) t J (200 
25 ml) ©t^t s ffry*^!)^ (5. 38g) , 10%Pd-C (1. 0 

y^- 7 v) -iH-^y^-;v-5-7^y (2. 29 g) 6 0%) ^#fc c 
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MM : 2 1 2 - 2 1 4 °C 
(b) n- (4-tf^y - i H--r -y#"S— ?V- 5 -75 is ' — 

N- (4-fc°^y /U) (4 3 3mg, 

5 2.0 0 mm o 1 ) O^op (4ml) t * & 7 —/V (4ml) 

JR^tCv ilgttlN-Ii/x-f« (5ml) Sr^Px., g£|uT3 0^ 
Fh1»# Lfco #f ffi LfcHffcSrtfcEl U ^ a a A £ ^ * / — /VcDm&Wifr £>S 
^dt.1-&^i;K:J; 9, N- ( 4 - fc°-< y >>~/v) -1H — fi^;/— 7V-5- 
75 y • ZliftBfeSft • — TkfD^I ( 2 . 8 6 g , 7 2%) £r#fc 0 
10 j»£ : 2 6 3-2 6 5°C 

mmm 1 6 

N- (1 — T-fe^/v— 4 — tf^U v 5 — /V) — 1H--T ;V-5-7 5 

HJfeM 15 ( a ) -eifcN- ( 4 - 1 9 ^ y >?=.^) -ih-4 >yy*—/v- 5 

15 -75^ (0. 301g, 1. 3 9 mm o 1 ) (DT f7tKn77^ (5ml) 
ISitfyxf;P7 5y (0. 3 9ml N 2. 8 0 mm o 1 ) 
Z.1tffl^ 0°C\<lXmtT-^J-/^ (0. 12g, 1. 53mmol) ©rl>7t: 
Fn77V (2ml) M^Dt> ^^TlB#Wa#bfc 0 #cfc: N M^£r 1 

^■fSrttJ;^ N- (1 -Tir^-4-t: 0 ^y ^7V) 
-;W5-7 5> (0. 2 16g, 6 0%) ^r#fc c 
: 1 93-1 95 °C 

25 mmm 1 6 <^^ic::pcTa£&frftv\ -KTi^t-^wj 1 1 ~wj 1 8 
mMm 1 7 

N- (1 7V-4-t°^y ^^/lx) -ih-^V^V-/1— 5-T5 

1/ 
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1 H — NMR (DMSO-d 6 ) 5 ; 0. 99 (3H, t, J=7. 5Hz) , 
1. 13 — 1. 31 ( 2 H, m) , 1. 89-2. 02 (2H, m), 2. 32 
(2H, q, J = 7. 5Hz) , 2. 86-2. 76 (1H, m) , 3. 11 
-3. 2 0 (1H, m) , 3. 40-3. 51(1 H, m) , 3.78-3.8 
5 6 ( 1 H, m) , 4 . 21-4. 29(1 H, m) , 5. 21 (1H, d, J = 
7. 1Hz), 6. 72 (1H, br s), 6. 82 (1H, dd, J = 2. 

1, 8. 8 H z ) , 7. 26 (1H, d , J = 8 . 8Hz), 7. 75 (1H, 
s), 12. 59 (1H, br s). 

mmm 1 8 

10 N- [1- (->^n^arix/V^7/V/K— 7\s) — 4 - t 9 ^ JJ -lH--f>^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 09 — 1. 40 ( 7 H, m) , 1. 
5 6-1. 7 5 (5H, m) , 1.89-2. 04 (2 H, m), 2. 55- 

2. 63 ( 1 H, m) , 2. 73 — 2. 83 (1H, m) , 3. 13 — 3. 22 
15 (1H, m) , 3. 41-3. 52 (1H, m), 3. 87-3. 94 (1H, 

m), 4. 22-4. 29 ( 1 H, m) , 5. 21 (1H, d, J = 8 . 4 
Hz), 6. 72 (1H, d, J = 2. OHz), 6. 81 (1H, dd, J 
= 2. 0, 8. 9Hz), 7. 27 (1H, d, J = 9 . OHz), 7. 75 
(1H, s), 12. 59 (1H, br s). 
20 MM®! 1 9 

N- [ 1 - (v^ n^df-vvvy _ 4 - t v< y c?- 7 v] - in- 4 

/I— 5 -75 ^<D^J$ 

1 8 "tWcN- [ 1 — (v^ a-^^r^/^/^^/l^) - 4 - tr-< J/ 
/V] - lH-^f^^-5-75y (0. 30 lg, 0. 92mmol) 0 
25 7b7fcKn77^ (2ml) 0 0 Cfc-C7k*Hk U ^ r7 A7/V 5 - 17 A 

(0. 0 7 1 g , 1. 88 mm o 1 ) ©f h 7 t Kp 7 7 V (2ml) jSfftfc^jn 
0tol«#Lfc o SJS^^7}C7X«-e^*[3L, 7K (0. 0 7ml) % 
2 N-Tkm-fk-T- h V ^7^7kmm. (0. 14ml), tK ( 0 . 21ml) <DMX«M 
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- [l— (zs?v^3c vvv ^ ^vv) -4-t°^y> ? ^^] -iH--fy^V^ 

5 -5-7$^ (0. 121g, 7 3%) 
8t£ : 1 7 9 — 1 8 0°C 

mmm 2 0 

N- [1- {*J-;V7.;ls~fo=.;V) — 4 - fcf^ JJ v 5 — /I/] -lH-^y^/-;V- 
5 - 7 5y©^ 

10 HJfeM 15 ( a ) TWcN- ( 4 - fc^ V l>=-^) -1H--Y 9— /V- 5 

— T 5 ^ (0. 300g, 1. 3 9 mm o 1 ) (D^r Yy t Kn77^ (5ml) 

iSttMJxW^ (0. 39ml, 2. 8 0mmol) £r#P 
KLfc^lC 0 o CfnT^h^ ^ V^/V/Jn— /V (0. 175g, 1. 53mmol) 
<DT b7t (2ml) ^^nx., ma^TlH#p B m#Ufc 0 

15 RjfeJRSr 1 N-7»ftr7- b y <7^7k^^^^^\ ^rc^-ettffi bfc 0 « 
JBSr<&fPtfetfoKt?«fe#bT36»e>, ^TK^t^hy ^-^T^!^Lfc 0 «jKSr«JBE® 

^/_A,= 3 o/i-c^tH) -C*tiH-5r£k:J; 9. N- [l- ^vi^/nfc 

-yV) - 4 - y - /l/J (0. 0 8 8 g, 

20 2 2 %) £r#fc 0 

St£ : 2 1 9-2 2 0°C 

2 0 ©;frfe«CT^jS^&V\ SXT\Z.^~TMM&\ 2 1 — J*l«] 2 2 

l 

25 N- [1- (cx^i^/V^/P) -4-fc°^y -1H — fy^/-;l/- 

5 -T5 ^ 

US A : 182 — 183 °C 

njfe^a 2 2 
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- 5 -7^y 

MM. : 132 — 136 °C 
2 3 

N 3 — <Vv ? 7l^-N 1 - (1H-- — N 3 — ^ "f-jV— /3 — 

(a) (lH-^y^-;V-5 — f AO K© 

5— 7 5 y-fV-^y— A (2. Og, 15. Ommol) Off7tKn77 
^ (5 0ml) ^-CTJil, ^iatJlT b y =^^-J>VT 5 V (1. 6 ml, 3 0. 0 
10 mmo 1 ) §rJPx./t#^, O^TtftS-^nn^nt 0 ^^ (1. 43ml, 
1 5. Ommo 1) <gr#0?U iStt 3 0 ftfUMW Lfc 0 ^{C N S^£r«BE^ 

Mi±T^T^#$^^r £K:J: "9, 3-^nnr-N- (1H — A- 5 
— fA) 7°p/^7 5 K (1. 4 9g, 4 4%) £r#7c 0 
15 : 158 — 160 °C 

(b) N 3 -^y^v-N'- (iH-^y^/-;v-5-^;v) -n 3 -^^ 

(1H — f lsjf"S^- A— 5 — fA) T'p/^T? K (1. 1 
Og, 4. 92mmol) ^S?fitTN -^<^>v^ 5 ^ ( 6 . 3mK 

20 4 9. 2mmol) ^Px: s 8 OtttlNP^Lt. 2fcKl, Rj£?«0°C{c: 

A^n-^f^^^ 7 ^— (^Dn*;UV^^/- /W= 2 0/1 "C^tB) -efiMi - 
5r^^«fct9, N 3 — <^v ? /V-N 1 - (lH-^y^/-;l/-5 — fA) -N 3 

K (1. 30g, 86%) £r#fc 0 

25 ftjft : 140-141 °C 

mmm 2 a 

N 3 -^<^v ? /V-N 1 - (lH-^y^V-/V-5-^^) - j8 -77^>75 

(lH-^y^/-/P-5-^;V) 7°D/>°y7^ K (1. 7 
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Og, 7. 60mmol) ON, N-^^fM;PA7^ K (2ml) ig^^K^ 

i 

N — <:/v7KT^V (4. 0ml, 3 6. 5 mm o 1 ) 8O o C£c:T10# 

5 ; -;V= 2 0 / 1 T^tB) -CUf f 5 i t ia N^^/V-N 1 - (1 
H-4^^y—^-5-4M - j3-T^~:xT5 K (1. OOg, 4 5%) £r 

'H-NMR (DMSO-d 6 ) 6 ; 3. 95 (3H, s) , 6. 56 ( 1 H, 
d, J = 16Hz) , 7. 39 (1H, d, J = 8. 8Hz), 7. 57(1 
10 H, d, J = 1 6 H z ) , 8. 00 (1H, dd, J = 2 . 0, 8. 8Hz), 
8. 23 (1H, d, J = 2. 0Hz), 12. 42 (1H, br s). 

mMm 2 4 (D^miz-mzxfcjfc&ff?^^^ KTi-^tWii 2 5 2 6 
mmm 2 5 

15 N 1 - (iH-^y^7-;v-5-^;v) -N 3 , N 3 - $ -t^=- is 
T 5 K 

: 152 — 153 °C 



: 178-179 °C 
HJfe0!l 2 7 

N— (lH-^fy^V-/V-5-^/l/) -4-^f;^^y75 

(1. OOg, 7. 5 1mmol) ON, N-v 5 ^ 
25 (15ml) 4-^f>tfi (9 6 0mg, 8. 2 

6mmol) , 1-^^-7^-3— (3' -^W5;7ntW) ^/V/JfvM' 
5F'-III (1. 7 2g N 9. Olmmol) , tKn^y^/MlTy' 
— 7V ( 1 . 12 g> 8 . 2 6 mm o 1 ) #5 h ]) ^^WT 5^(1. 7 m K 
1 2. Ommo 1) ^Di, ^?^.fcT^^#Lfc 0 KJ^|g%0 D C^^P 



■MM 2 6 



N- (iH-^y^;v-5-^;v) 




20 5 K 
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5 ^kteXV, N- (ih — fy^/-;v-5 — f/v) 
K (1 . 2 4 g , 7 1%) £r#fc 0 
m& : 2 1 5-2 1 6°C (^f) 

2 7 ©;frfe&e:2pCT^£fT&v\ ^Tl'^tHl^ 2 8 ^MMin 3 o 

10 ^||&#!) 2 8 

N- (1H — f>-^y— /V-5 — f/V) -3-^f^n;^7^K 
Bfejft : 17 3—17 4°C 
HJfefll 2 9 

4, 4, 4- h y :7/W-n-N- ( 1 H--f >-^y— JV- 5 — ^V) ^^7 5 
15 K 

WLJ& : 2 4 3 ~ 2 4 4°C 
HJfeM 3 O 

3- (^^vvl^^v-) -N- (1 V^y— A'- 5 --f /V) 7o/^75 

K 

20 : 167 — 169 °C 

3 1 

N^^^vvV-N 3 - (1H {JV) — N 1 — 7* < 5vV'— 1 , 

3 -/n^y^7 5 VO-g^ 

25 -77-^7? K (2O0mg, 0. 97 3 mm o 1 ) (DT Y J fc KP77V 
(3 0ml) 0°C^7:7jc^ky fr>^^^ (10 7m g> 2. 

6 0mmol) &M?L, 1 B#F^3SflfS Lfc 0 R^^0°C^*pb, 
7tFn77V (10ml) £ tK (10ml) (DU^^Mx.fcm^ ?lol Lfc 0 
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J*/t $ J 2 0/1 xmm) tilt^ritj;^ N 1 —^<l/i/;V— 

N 3 - ( 1 H — f Is&^—jV- 5 — (M -N 2 -^^7V-1, 3-^ns*ls*? 
5 75V (138mg, 72%) £#fc G 
: 112 — 114 °C 

m&ffl3 KD^m^.mzxK^ff^\ uT\^-rmmm3 2©m^^ 

H»J 3 2 

10 N^-^vvV-N 3 - (lH-^^-;V-5 f /V) -1, 3-/a^y 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 88 (2H, dq, J = 6. 5, 6. 
5Hz) , 2. 82 (2H, t, J = 6. 5 Hz) , 3. 24 (2H, t, J 
= 6. 5Hz), 3. 82 (2H, s) , 6. 77-6. 85 (2H, m) , 7. 
15 23-7. 35 ( 7 H, m) , 7. 88 (1H, br s). 

mmm 3 3 

3-t Kp^v'-N- (lH-^y^Z-^-S-^) 7°d/>V7^ F©^ 
3- (-O-i^/W-^i/) -N- (lH-^y^V- fM ^p/n>7 
5K (5 00mg ( 1. 69 mm o 1 ) ©7 & J —JV ( 1 0 0ml) &Wi\ZL s 1 
20 N-±£Sl (4ml) , 10%Pd-C (7 0mg) &Mx., ftte.1$mz.XW&M. 

^ u n /i^/i^A £ 7 * 7 — /v©a^i£^5?£ WciL — ^i/^H^fco tffOib 
fc@#£rat®tU MJET^-C^-f-§ £ £ «fc ^ 3-fcKn^>-N- (1H 
— /b/^7; K (201mg, 5 8%) £#fc Q 
25 1 H — NMR (DMSO~d 6 ) 6 ; 2. 47 (2H, t, J = 6 . 4Hz) , 
3. 71 ( 2 H, t, J = 6 . 4Hz), 7. 42 (1H, dd, J = 1 . 7, 
8. 8Hz) , 7. 46 (1H, d, J = 8. 8Hz) , 8. 00 (1H, 
s), 8. 14 (1H, s) , 9. 94 (1H, br s) . 
W3 4 
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5 -75 Ssi^fV—Ar (1. 0g N 7. 5 1 mm o 1 ) ©7t b >- (6 0 
ml) ^?aiCT*l*7^^Bft (8 2 7mg, 8. 2 6 mm o 1) &-7JD;t, 

4B#BQ3S^Lfc 0 #ftt5b7c|§{££:«lU MJETfcT&Jfc-t-S £ £ Xc £ V „ 4- 
5 (1H — f^y—/l/-5 — f;V75 7) -4-t*y^y» (1. 79g, 
10 0 %) =H#fc 0 

: 2 1 8~2 2 0°C 
mfe^tj 3 5 

10 >7 5 K©^ 

(a) 2-^pp-N- (1 H-4 isp^J—As— 7th7 5KO^ 

5-75/^^/-^ (5. Og, 3 7. 5mmol) Ofb7tKn77 
V (10 0ml) l^^id. £i&teTifrfk£'npr*fe^\rt' (3. 14ml, 39. 
15 4mmo 1) ^Dx.fc#(-, 0 °C(CT h 17 =c^-jVT 5 ^ (5. 76ml, 4 1. 
3mmol) ©7h7tFP77> (3 0ml) WM&Mtl, 0^X3 0^ 

20 fc@fr©rf7tKP77^ (2 5ml) i^y-^ (25ml) k<DW&& 
m*¥\^, QPC\Z.X 2N-7Xm^y ^^TkigJft O. 3 m 1) ^Tinx., MidT 

&mu&m.7kxm%^xfrh, m^w^^^^^^mM\^it. 0 &&&&&& 

itSrilCj;^ 2-7PD-N- (1 H — T l/^S— As- 5 — f/V) Ti? h 
25 75 K (1. 90g, 46%) £r#7h 0 

1 H — NMR (DMSO-d 6 ) 5 ; 4. 25 (2H, s) , 7. 41 ( 1 H, 
d, J = 9. 0Hz) , 7. 48 ( 1 H, d, J = 9. 0Hz) , 8. 03 
(1H, s) , 8. 1 1 (1H, s) , 10. 29 (1H, s) , 13. 0 
1 ( 1 H, b r s ) . 
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(b) NZ-^O-i/sV-N 1 - (1H — il/*?^— A—5 — f/V) -N 2 -^^ 

TirfT^K (300 
mg, 1. 4 3mmol) ^SlSiCTN-^y^^ f ;W7 5 ^ (1ml) \Z.M 
5 ^ N 8 0°C^-C3 0ftm%tWVfr o #L\Z. RJ^\Z.Wf&t=z'7'A'&lJU%.Xmm£lt 

5 0/1 Ti^tB) TiitS^tl^J:^ N 2 — <^i?/W- 
N 1 - (1H — fy^- /V- 5 — f/V) -N 2 -^f;^!Ji/yT5 K (16 
3 m g , 3 9%) £r#fc 0 
10 JSb^t : 1 5 9~ 1 6 0°C 

HJfe^J 3 5 ©:frfetJ:a|SC"CKJ&&??fcV\ J^Tfc^-r^»J 3 6 —MMM 3 7 

mmm 3 6 

N 2_^^^_ N i_ (1H — f z/#-s— a—5 — (M ^y^7$K 

15 Sfe^ : 256 — 258 °C 
^J£M 3 7 

N — (1 H—fi/yy— -2- ( 1 - t:°^ y v^-yP) 7tb75 

K 

MM : 1 8 9-1 9 0°C 

20 mmm 3 8 

4- OO-vVV C*^VV) -N- (lH-^^/-/V-5-^/V) ^ 

(a) 4— ^ua-N- ^^7 5 K©^ 

$c 

25 5-75;^^-^ (1. 00g, 7. 51mmol) ©7f5kKn7 
7 > (10ml) W^^i-s ^MfcT h y xf;W7 5^(2. 1ml, 15 
mmol) •&MX.tL%k\Z. s 0°C\Z.X^Ah 4-^pp^!J;V (1. 16g, 8. 
2 6 mm o 1 ) CD^ f7tFD77^ (5ml) ffiSRSrJ&P^ 0°C^T 1 H#|!09fc 
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H-^ ls?"S—ns- -ST%Y (5 7 2mg, 3 2%) £r#fc 0 

5 MM : 160 — 161 °C 

(b) 4- [-O-^ (^/V) 7^7] -N- 

4-^nn-N- (1H — f l/PS— yV- 5 — (M ~7*& >T $ K (3 0 0 
mg, 1. 26mmol) ^?fiHtN-^y^f;P7^ (1ml) 
10 8 0°C}clTlH^a#Ufc o SiSIS^= 3 ri^^^0x.-C«^^ o 

n afr/W*/;* ^ y — 4 0/1 -CjgHJ) Xl*®^ 5 r £ \c J; 9 „ 4 - [-O-^ 
(>^-/v) 7^7] — N— ( 1 H-4 isffy?— As- 5 — (M ^^7^ K 
( 1 3 4 m g , 3 3%) £r#fc 0 
15 Mt£ : 115 — 117 °C 
HJfefll 3 9 

N-y ^/v- 1 h— r v^y— /v- 5 -7^©m 

(a) 2, 2, 2 - h y ^7^u-N- (1H — f Is?^— /V- 5 f yl/) 7* 

ir h75 K©^ 

20 5 - 7^y^y^y-/V (5. 0 0g s 3 7. 6mmol) ©f'J^y (18 
8ml) OlCtTt^by^^toSPS (13. 3ml, 94. 2 

mmol) SriBTU 0°C|^T1. 5B#MJftVvT:Mfc:T 2 . 5B#f H m#bfc 0 

25 jftbfco ^^Sr^JE@*b-C. 2, 2, 2-fP7;^n-N- (1H — fy^ 

)/— — fAO Tir h75 K (8. 3 7 g, 9 7%) §r#fc 0 
: 2 4 9-2 5 0°C (#fl?) 

(b) 2, 2, 2- MJ (lH->fW- fVV) - 
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2, 2, 2-MJ7;^p-N- (1H — f^V— 71^- 5 — f/V) 7t h7 
5 K (6 8 8mg, 3. 0 Ommo 1 ) ON, N-^fMM7 5 K (4 
m 1 ) mfctpfc, mmZTfimti V (415mg, 3. OOmmol) b3 

Wcftf-As (0. 20ml. 3. 2 1 mm o 1 ) £r7JP?t, ^^T,«3t#Lfc 0 

SrixU •frffj'Vfry n-v h^77^^- dp*m/^ — /V= 9 9/1 
-C^tti) t'fStSiiilj;^ 2, 2, 2 - h y ( 1 H-^f >- 

J?>?—A'-5-4M -N-^^7*h7^ K (4 6 6mg, 6 4%) §r#fc 0 
10 : 1 7 2-1 7 4°C 

(c) N-^f/k-lH — fy^/-^-5-7^0^ 

2, 2, 2 - MJ (1H f l/ffS— A— 5 — f /P) -N — ^ 

^/l>T-t h T $ K ( 3 . 8 0 g , 15. 6 mm o 1 ) ©^^/ —/V (95ml) 
irzk (16ml) COm&^Witp^ mm^T mWt% V ? J* (8. 6 4g N 62. 
15 5mmol) £7JP?t N 1. 5 B#W3g$fGLfc 0 HkK, SM^i«LT#f)nfea 

SSrTk^&if, gms^^-ettm bfc 0 til Srl&fn^TkT^^ Lt^ , 

3§7Ki«-^ ^ v- Lfco II^WS Lt, N - ^ ?VV- 1 H — f 
;V- 5 -T 5 >- ( 2 . 3 0 g , 10 0%) £r#fc 0 
: 144 — 146 °C 

20 H»J1 (a) ©;M5fe&::^CT^^ff&V\ ^Tt*t»J4 0©ft^ 
£r^J5£ b 7t 0 7t 7c U HJfe^J 3 9 N - y ^/V- 1H — < ^f—}V- 5 - 

MMffi 4 o 

N - (1 -^<> x?;V- 4 - tT-< y v?— 71^) - N - y 1 H — < ^/5?V*—;V- 

25 5-T§> 

jft^C : 1 5 2~1 5 4°C 

»J15 (a) <Z3^fe5c2pCT^§rfT^V^ s &TFfr&1rmMW 4 1 CDffr^ 
Lfc 0 7c7t* L-s HJfe^J 4 0 T'tb^cN- ( 1 -^<^vvl— 4 - If ^ y 
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MMW 4 i 

N-^^vV-N- A-) -lH-^^Wl/-5-7^ 

®l£ : 175-177 °C 
IUfe0>J 4 2 

5 5 — ( 4 - bf-< ]) i?=.As&*is) — 1 H - W V^y— ;P©^ 

(a) tert-^^/P 4- (1 H-^y^/-;V-5-^;V^'» — 1 — 

1H — fyyy-;V-5-t-;V (13 4mg, 0. 9 9 9mmol) (DtF 
7 fc Kn77> (4m 1 ) MMW^tes tfiiCt t e r t As 4 - £ Kn 

10 ^ v-- 1 - f (2 0 1mg N 0. 9 9 9 mm o 1 ) £ 

MJ7x=./V*^7^fV (2 6 2mg, 0. 9 9 9mmo 1) ^JOifcft, 0 
°C|c:T7 / ^^^^ yt^x^u (0. 4 6ml, 1. 0 1 mm o 1 ) §r*P^L, 

«*u-c#e>tb feasor, ^y^«7A^n-7f^77^- (^•jm'/sis 

15 7 / 3 T?JgtfJ) -e^t©-f-5^i:ieiJ; ^ tert-7Y/V 4- (1 

H — -f ^&*S—As— 5 — iVK^v') - 1 - fc°^U v^^/V^i/W— h ( 7 7 
m g , 2 4%) £r#rho 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 42 (9H, s) , 1. 47-1. 
5 7 (2 H, m) , 1. 8 9 (2H, m) , 3. 16-3. 24 (2 H, m), 
20 3 . 6 3 - 3 . 7 0 (2H, m) , 4. 4 9 (1H, m) , 7 . 0 1 ( 1 H, 

dd, J = 9 . O, 2. 2 H z ) , 7. 26 (1H, d, J = 2 . 2 H z ) , 
7. 42 (1H, d, J = 9. 0Hz), 7. 91 (1H, s), 12. 89 
(1 H, b r s) . 

( b ) 5 - ( 4 - y 5*=vK*-:3f >» - l H — T l'?'S—A'<D&l$, 

25 tert-^/V 4- (1H f >y /V- 5 As***/) - 1 - fcV* 

(7 0mg, 0. 2 2 1mmol) ©i&ffc;* ^ l^y (5 
m 1 ) Sl&tT f D 7;Vtnif ( 0 . 2 0ml N 2. 6 0mmol) 
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LT, 5- (4- If^y S^P^S') -1H-^^Y-/V (2 5mg, 5 2 
%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 9-1. 5 9 ( 2 H, m) , 1. 
5 89-1. 98 (2H, m) , 2. 65-2. 74 (2H, m), 2. 99-3. 
05 (2H, m) , 4. 37-4. 42 (1H, m), 7. 00 ( 1 H, dd, 
J = 9 . 0, 2. 4 H z ) , 7. 23 (1H, d, J = 2 . 2 H z ) , 7. 4 
2 (1H, d, J = 9. OHz), 7. 91 (1H, s), 12. 90 (1H, 
b r s ) . 

10 »j4 2 (a) cD^fcfpeTKJ&^fi 1 ^, &Tfc^*6fe05 4 3 ~||J!ii 
M 4 4 (Dit^^f^ b7t 0 
H%M4 3 

5 - { [ 1 - O ^Vl^/k/fwP) - 4 - y -^~/k] ^-dr^} - lH-^V 

15 1 H — NMR (DMSO-d 6 ) 6 ; 1. 7 6 ( 2 H, m) , 1. 9 8 (2H, 
m) , 2. 88 (3H, s) , 3 . 11 ( 2 H, m) , 3. 3 9 (2H, m) , 
4. 50 (1H, m), 7. 05 (1H, dd, J = 2 . 2, 8. 8 H z ) , 7. 
27 ( 1 H, d, J = 2 . 2 H z ) , 7. 42 (1H, d, J = 8 . 8 H z ) , 
12. 91 (1H, br s). 

20 »J 4 4 

5- (fb7tKn-2H-lf7y-4 — f/W-=¥;y) -lH-^fy^Y-;V 

: 151 — 152 °C 
3£M5iJ 4 5 

5- [ {A-^<^i>;V-\-\f^<y^=.)V) ^;Vi^=.;V\ -lH--f^7^ 
25 ©^J5fe 

lH-^y^i/-;V-5-^y| (4 0 0mg, 2. 4 7 mm o 1 ) CDN, 
N-^fMyl/A7? K (8ml) 1 -^.^i^jVif^y (4 3 

5 m g , 2 . 4 7 mm o 1 ) , 1 -zcf-jV— 3 - ( 3 ' - 5vVT 5 / 37°n fc° 
/V) jfc/l^S^f 5 K • ( 5 6 5 m g , 2. 96 mm o 1 ) % fc Kn dp-> 
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^/MI7^;V (3 6 7mg, 2. 7 2mmo 1) hlix^T^y 
(0. 5 6ml, 3. 9 5mmo 1) ^i-T,«^#bfc 0 R 

1 0 %?ijfEgbk3*;& y ^TM&SSrADfcfc&fcls ^ p n afc^ATfttttJ b7t 0 

[ ( 4 -^v^yv— 1 _ fc^<^ i/— 71/) # - 1 H — f l/p-S—A' ( 6 

2 4 m g , 7 9%) £r#fc 0 

10 1 H — NMR (DMSO-d 6 ) 6 ; 2. 38 (4H, br) , 3. 50 
(6H, br), 7. 20-7. 35 ( 5 H, m) , 7. 05 ( 1 H, d d , J 
= 2. 2 , 8. 8Hz) , 7. 34 (1H, dd, J = 1 . 5, 8. 4 H z ) , 
7. 56 (1H, d, J = 8. 4Hz) , 7. 81 (1H, br s), 8. 1 

3 (1H, br s) , 13. 23 ( 1 H, br s) . 

15 ^»J15 (a) (D^m^m^XEL!fc&ft?£\,\ 4 6 (D\Y& 

m&^J&^fro TcfcU HIM4 5T*#e?fb7b5- [ (4 — <VS^W- 1 - t°-< 

MMM 4 6 

5 - ( 1 - fcf>«9 - is&V—A' 

20 : 190~191°C 

j& bfc D fc#f U HJfeM 4 5 -C# bHTt 5 - [ ( 4 1 - tf^9 

/v) - 1H — f /i-SrM^i-fflv^Co 

HKSM 4 7 

25 5 - [ 1 - fc^^v^/P) 7*^] -lH-^^/-^ 

M : 147 — 149 °C 
4 8 

l-^y^v-N- (ih — {^^y^-/u—5—4M — 4 — tf^y v^^a-zK 

FCO-d^ 



WO 02/100833 PCT/JP02/05609 

75 

1 — '<ls*?A'—4 — \f'<V v^y^Myi (4. 85g, 22. lmmol) 
^mt^=-/^ (10. 5ml) ^Px.. 2R#Rg3S$fEL;fc„ Rj£$£«r«JE«* b 
T#btbfca^<D^b^^W>- (6 5ml) 0°C^T5-T5;y^>^ 
/V ( 4 . 41g, 3 3. 2 mm o 1 ) , h U =^^-/VT 5^(1. 8ml) , 
5 fc° U v 5 ^ (30ml) *5«tt^ftbi^Jk© 4 - v>7< 5 7 fc° y S^&i&Pfcfc&fc^ 

s^-r 3 B^mWiW L-tc 0 m^, Kmm& 1 n-tr®?^ h y ^A7K^^(-a 
h y ? ^ t? ifefli l it 0 m%&mj±.m^ l r# & Mzmm* >- y # tr^x y^^^ 

•^Ytf^y^— {9nxiibAs&/*9 J — yv=2 0/l^tij) T'iltSii: 
10 ^£9, l-^V^-N- (lH-^^V'-;V-5-^;P) -4 — fc^yv 5 
^#/V/J^1?-$ K (2. 2g, 3 0%) £r#fc Q 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 8- 1. 8 0 (4H, m) , 1. 
94 (2H, br) , 2. 31 (1H, br) , 2. 86 (2H, br) , 3. 
45 (2H, s), 7. 24-7. 27 ( 5 H, m) , 7. 39 ( 1 H, d, J 
15 =9. 2 H z ) , 7. 44 (1H, d, J = 9 . 2 H z ) , 7. 97 ( 1 H, 
s) , 8. 12 (1H, s), 9. 92 (1 H, s), 12. 93 (1H, 
b r s ) . 

H»J15 (a) ©^feiCl?lCTSJCS*-ff*V\ WT^-r^»!l4 9 

fcfcU H»ij4 8 -C#£>tWfc 1 -^O'^-N- ( 1 H — f ^ 
20 ^VWV- 5 — f /l0 - 4 - t:°^y V^Uns&^yr* Y%W&\z.m^*L 0 
»J4 9 

N— (lH-^W-;v-5 — f/v) -4-t^y^y^;v*>f ^ K 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 0-1. 7 5 (4H, m) , 2. 
3 0-2. 5 5 (3H, m) , 2. 97 (2H, d, J = 12. 3Hz) , 7. 
25 40 (1H, dd, J = 1 . 7, 8. 8 H z ) , 7. 44 (1H, d, J = 8 . 
8Hz), 7. 9 8 (1H, s) , 8. 1 2 ( 1 H, s) , 9 . 7 8 ( 1 H, 
s), 12. 9 4 (1H, b r s) . 

MMM 5 o 

N- (ih-^v^/-;v-5-^/v) -l- (^ fvw^A-*-^) _4-tf-< 
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1- (^^Vl^/l^— M -4- fcf^y v^^/t^i/^ (5 0 0mg, 2. 4 
lmmo 1) CDi&^^l/^ (7ml) fcfe#£fi©N, N- 

i^75 Ki-tft^f U/l' (0. 3 6 7 g; 2. 8 9mmol) <D^fti7< ^ ^ 

5 y (3mi) mm&ua*-s mmzx amtn^ffltLito ^s^iE^ttt 

TtaS^^h^^l/^ (5ml) ^m&, 0°CKX 5-T % J (3 
2 2m g, 2. 4 2 mm o 1) :|oJ;TJ*b !)xf;V7^y (0. 6 7m 1 N 4. 8 
mmo 1) CDi&ffci^l/V (10ml) ^^P^/tfJH^ 

LTttJH-ltiiU *&Lfc@#:£MjETfcT&ift£i*:3r tl^£ <0 , N- (1H 
-^y^/-;V-5--f;V) -1- — 4 - t?^ ]) v^^A- 

K (6 7 0mg, 8 6%) Sr#/c e 
: 291 — 293 °C (ftM ) 
15 HJfe^il 5 0 <D^$fet£2p C-CKi^^^T*V\ ^T^^i-^JS^iJ 5 1 <D4k&%}&& 

IfeWJ 5 1 

N- (lH-^^/-/V-5-^;V) rf7t Kn-2H-t°7y-4-^ 
20 : 286 — 288 °C 

mL-±o fc^cU H«!J 4 8 1 — O-i^rt — N- ( 1 H — T I'jfS—A'- 

H »|J 5 2 

25 5 - [ ( 1 — <>" v?/V- 4 - t°-< y v?— M * — 1 H f /V- 5 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 13-1. 30 (2H, m) , 1. 
5 7 (1 H, b r) , 1. 7 5 (2H, b r) , 1 . 8 8 (2H, b r) , 
2. 80 (2H, br), 2. 87 (2H, dd, J = 6. 1, 6. 1Hz) , 
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3. 42 (2H, s) , 5. 33 (1H, dd, J = 6. 1, 6. 1Hz) , 
6. 57 (1H, br s), 6. 82 ( 1 H, dd, J = 2. 2, 9. 0 
Hz), 7. 17-7. 40 (6H, m), 7. 71 (1H, s), 12. 5 
5 ( 1 H, b r s ) . 
5 mmmi 5 (a) <D^fei:i^l3T^^TftV\ OTI^tiW!l5 3©ft^ 

#)£r£-j5£ L7b 0 rtfc u mmm 5 2 -e#rt 5 - [ ( 1 -s<i/i?;v- 4 - y *? 
—A*) * ~ 1 H — { 5-75: ^^JM^{c:Mv^-c^Lfc 0 

5 3 

10 1 H — NMR (DMSO-d 6 ) 5 ; 0. 95-1. 15 ( 2 H, m) , 1. 
55-1. 72 (2H, m), 2. 35 — 2. 55 (2H, m), 2. 85 
(2H, d, J = 5. 9Hz) , 2. 94 (2H, d, J = 12. 1Hz) , 
3. 16 (1H, s) , 5. 33 (1H, t, J = 5. 9Hz) , 6. 57 
(1H, d, J = 2. 0Hz), 6. 82 (1H, dd, J = 2. 0, 9. 0 
15 Hz), 7. 24 (1H, d, J = 9. 0Hz), 7. 72 (1H, s) , 1 
2. 56 (1H, br s). 

^bfc 0 ±tl U HJfeM 5 o tffcN- ( l H-^ y^y-/v- 5 — (M - 1 

20 7c 0 

mMm 5 4 

N- { [1- (p< ^Vl^/l'/jN—yV) - 4 - fcf^ y /V] ^^/V} - lH-^y 
: 262-263 °C (^?) 

25 mmm 3 1 ©^feicp ctbljS£?t&v\ j^T^^-m»j 5 5 <d^%^-^ 

J$ bfc 0 fcfc U IfeWJ 5 1 tffcN- ( 1 H f ■y?*S—A'- 5 f ^ h 

7t Kn-2H-t°7^-4-^7P/J?^-f-5 K^3fsf^^VNT^Ufc c 
HJfeM 5 5 

N- (T h7t Kn-2H-t°7y-4 — -lH-^fy^Y^- 
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m& : 2 9 3~2 9 4°C 

mmm 4 5 toxmcm c-c^jcs&frfcv \ &rr\^-tmmm 5 6 -mmm 5 7 

5 HJfeM 5 6 

N- (1 — 4 - fc°-< U v^/V) -1H--Y A*— 5 -#/Wl?3f 

flk/& : 240—242 °C 

mmm 5 7 

10 N— T h9t Kn-2H-t°7^-4 f/V-lH — f As— 5 — #/Vtff 

Hfe : 285 — 286 °C 

1 H — NMR (DMSO-d 6 ) 8; 1. 58 (2H, dddd, J = 4. 3, 
11. 9, 11.9, 11. 9 H z ) , 1. 72-1. 82 (2 H, m) , 3. 
15 3 8 (2H, ddd, J = 2. 0, 11. 9, 11. 9Hz) , 3. 80-3. 
93 (2H, m) , 3. 9-4. 10 ( 1 H, m) , 7. 55 (1H, d, J 
= 8. 8Hz) , 7. 84 (1H, dd, J = l. 7, 8. 8Hz) , 8. 3 
0 (1H, s) , 8. 32 (1H, s) , 13. 2 6 (1H, s). 

20 mtt^WL bfc 0 fc/cU MMffl 5 6 -e#fcN- ( 1 — <^*?As- 4 - \f^< V i?~ 
/V) - 1 V^V^- 5 K^JSW-ffiVNT^b^ 

5 8 

N- (4-t°^y^/V) - 1 H-^ 5 - ^;^>t 5 K 

: 273 — 275 °C (5^1) 
25 MMM2 0(DjjmzmVXR}fc%ffZ£\,\ »Tt^tilM5 9©{M^^ 
^Lfc 0 fcfcU HJfeM5 8~e#fcN- (4-tf^y v 5 -/^) - 1 H — f Zs<*?-J 

MMM 5 9 

N- [1- (^yv^/jwV) -4- b?-^y v>~/l/| -lH->fW^- 
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5 -#/V/£=3r1?-5; K 

'H-NMR (DMSO-d 6 ) 5 ; 1. 6 3 (2H, m) , 2. 8 6 (2 

H, m) , 3. 5 5 (2H, m) , 3. 9 5 (1H, m) , 7. 5 7 (1H, 
d, J = 8. 8 Hz), 7. 82 ( 1 H, d, J = 8. 8Hz), 8. 20 

5 (1H, s), 8. 32 (1H, s) , 8. 35 ( 1 H, d, J = 9. 6Hz), 
13. 2 6 (1 H, s ) . 

mum 2 7 (D^m^m cTEJS8tfTftv\ sxn^irmmm 6 o ~mmm 6 1 

HSfe^ij 6 0 

10 2- (i-^yi?;v-4-^y^-;v) -N- (1H — f /p- 5 — f 

Mfc : 1 9 5 ~ 1 9 7 °C 
H*W6 1 

2- (1 -^<^v>/l— 4- t°^]J ^y^r^-) -N- (1H — {>yy*~;u- 5 
15 — T/V) Ti? bT 5 K 

m& : 169 — 172 °C 

(a) ©r^fc!pCTKJ&<Sr?T&V\ WT^fti^6 2 0^ 

*fc£r^ Ufc 0 fcfc U ^IJfeflJ 6 0 -e#fd 2 - ( 1 —Oi^/U- 4 - y 

/V) -N- (1H — — fVv) Tir hT5 K^H^^^V^T^ 
20 UfCc 

HffiM 6 2 

N- (1H O-Jfy*— JV- 5— </V) -2- (4-t°-<yv ? -/^) 7tf7^ 

K 

1 H — NMR (DMSO-d 6 ) 6 ; 1.08 (2H, m) , 1. 56 (2 
25 H, m) , 1. 82 (1H, m) , 2. 18 ( 2 H, d, J =7. 2Hz), 
2. 42 (2H, m), 2. 86 (2H, m) , 7. 40 (1H, dd, J = 

I. 6, 8. 8Hz), 7. 43 (1H, d, J = 8. 8Hz), 7. 98 
(1H, s), 8. 11 ( 1 H, s), 9. 84 f* ( l H, s), 12. 95 
(1H, s) . 
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mmm i 9 (D^m^m^xRjt^n^\ ^xTK^i-mmm 6 3 <D4t&m&& 

$c Lfc 0 fz.fl L, MMM 6 0 2 - ( 1 -*<l/*?/V- 4 - fc?^ V - 
MMM 6 3 

5 N- [2- (1 — fcXU v^/V) -lH-fy^VWv 
St£ : 117-1 18 °C 

gUfe$ll5 (a) ©#Sfcfci1ICT^«:fTftv\ &TF\z.%*1r2mM 6 4 <Dik& 
m Sr-^J* b/Co fcfc U HJS^J 6 3 -C#fcN- [ 2 - ( 1 -^y^/V- 4 - fcT-< 
10 y v>-7V) =e.^/V] - 1 H — f >-^V— 7V- 5-75 ^STm^flC^V^T-a-^bfCo 
MS#i] 6 4 

N- [2- (4 — fc°^J/ v?— 7t<) m^vl/] 
Bk£ : 184-1 86 °C 
6 5 

15 N- (lH-^W-/V-5-^;Mf;V) — 4 — tf^< V i?Zs$) As^^K-f - 5 K 

(a) 1- — f/I-) ^^^7 5^^ 
1 H-'fy^y- /V- 5 — #/l/s£n h U/V (1 0 Omg, 0. 6 99 
mmol) ©7^7tFn77> (4ml) &.&KX7k&tfkV ^&J»T 

20 /V 5 — ^ A ( 5 3 m g , 1. 40 mm o 1 ) (DT h7tKP77^ (4ml) 

*Kto&P;t, 2B#RBjg$f£Lfco 2fcHl N &J&m\Z.fo (0. 0 5 3ml) , 2N-7KM 
itV^^J^7k^m (0. 106ml) (0. 212ml) <Z)JI«^P;LTjft# 

vfrmz, mmvtco mm&u&m&v, mj±TKxttm-r^^t\c2:v 1- 

( 1 H — • ( -yjf-S—A'- 5 — f /V) ^^^7^ ( 9 7 m g , 9 4%) £#fc„ 
25 (b) tert-7 4 ^ 4 { [ ( 1 H — f 7V- 5 — f/Py 3vV) 75 

7 ] ^/l^Jj?— /W - 1 - > ? V^77V#>^t h©^/?fe 

1- (1H — fi/^V— 7V-5 — f/V) y^T5;V (2 9 1mg) ON, N 
-v ; y^*7V^T5 K (8ml) 1- (t e r t -7 V 

^) (5 0 7mg, 2. 2 1 mm o 1 ) N 1 
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3 - ( 3 ' -vM =f-}VT 5 J -fn \?M %jVj$*M =• F • — ffiMffi. ( 5 7 
8mg, 3. 0 2mmol) N t Kn^^/MJ7y-;W (2 2 9mg, 2. 

2 immo i) mmz.xi 4B#r«#b^. 0 Eii&m\z.mn$mfo 
5 m^mm^ ^> >? ^ u mm&mjz^ ur# b t^as^r v y # 

*7^^n-7f^77^ a a tJk/VA/^ ^ / — /W=4 O/lt^til) t?J|f 
^Lfc 0 mh^htcMW-(D^ ^ (1ml) *5j;t;ff7t Kn77^ (1 

ml) ©^^4 J i-2N-7K^ky^^^7K^ (0. 6 8ml) ^Px., § 

y # ^/V;fr 7^^ovh^77^- n m tfc/VA/;* ^ 7 — /V= 30/1 "C^ 
W) -r^itsrttJ;^ t e r t-^J-;V 4 { [ (lH-^y^-;V- 
5-^f/V^/V) 757] #/t^— /I-} - 1 -k°^y v^#/l^=3ri/t^- h (1 
7 9mg) <H#7c 0 

15 ( c ) N - ( 1 H — < ><?Z/~/V- 5 <JV^ ^;V) - 4 - y v^^/Vtfc 

t e r t-^VV 4 { [ (1H f ^^zf—jV— 5 — fWp^/V') 7^7] 

- 1 - fcf^y -^^^77^^i/V— b (160m g> 0. 446 
mm o 1) (C N 4N-t|/mf7M (2. 0ml) Sr^P^, t?£tt2 

20 B#ra«#bfc 0 #cr:, s^^fp^TK^h y v^Tkmrn^Km^, 

{^J;i9, N- (1 H--f V^V— 71/- 5 — ^f/V^^/V) -4 — t°^y S?io&7PsI? 
K (1 Omg, 9%) £r#fc c 
25 1 H — NMR (DMSO-d 6 ) 5 ; 1. 42 (2H, m) , 2. 22 (1 
H, m) , 2. 4 2 (2H, m) , 3. 4 6 (2H, m) , 4. 3 0 (2H, 
d, J = 5. 9Hz) , 7. 23 ( 1 H, d, J=8. 7Hz) , 7. 45 
(1H, d, J = 8. 7Hz), 7. 55 (1H, s) , 8. 01 (1H, s), 
8. 23 fQH, t, J = 5. 9Hz) , 13. 00 (1H, s). 
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MMM 6 6 

5 _ ( 4 1 _ _ i H--f Z/y^— S\s(D&f$ 

(a) 5- (4-^VvW- 1 -t^^v?— ;V) - 1 -*r Y 7 t Rn - 2 H - 

^- 2 — T/w— i H--r y^/-;v©^ 

5 #i] 5 7?#fc 5 — :/ n ^E— 1 -7" b =7 M Rn- 2 H — tf^ 2 — f /V— 1 

H-4 Z/yy*—;V (2 5 0mg, 0. 88 9 mm o 1 ) CD YjVzuI/ ( 1 2m 1 ) 
mWt^, ^StTl-^y^fc^^y (0. 24ml N 1. 35 
mmo 1 ) t t e r t — ~7 Y^r-yf- R V V J* (1 2 8mg N 1 . 3 3 mm o 1 ) 
&Mx.X%tM.'Ltc.m^ If* ( h V -O- h V/^^^^f is) 
10 (II) v^^a^-T K (7 Omg N 0. 089 Immo 1) 7 5°CiZLX 

i|a^/p= 5/2 Tl^tfj) -CltM-t-S r t \Z. J; 19 % 5- (4 <^^- 1 - tf 
15 ^=y*J>~;i) -l-rf7tKn-2H-h:7y-2-^;l/-lH — fV^/- 
/V (183mg % 5 5%) £r#fc 0 

(b) 5- (4— <^v ? /v- 1 -t°^^>?^7^) - 1 h— r ^(D&m. 

5- (4-^^-^/V— 1 — fc^^v^/V) -l-Tf7tKn-2H-fc7> 
-2— f;l/-lH-^fy^/-;V (lOOmg, 0. 2 6 6mmol) ©7h7 
20 tKD77^ (1. 3ml) Jg^fJl. ^fifcTgj^ (2. 6ml) £7jc (0. 
7ml) £ADX., 8 0°C^T7B#^tf#b7c o 2fcM x S^^MbT#btbfc 

fc^S^r^il^ n-^r f^77^f- O v u^/UJ*/ ^ $ 7— 7V= 9 5/5 "Cg 

25 5B) -e»M-T 5 ^ £ Kl £ tb 5- (4 ^ vv^- 1 - fe"-^ v>^) — 1 H — 

(37mg, 47%) £r#fc 0 
SI& : 196-198 °C 
101 6 6 (D^rfe}c2p DTMJ&£fT&V\ l^Tfc^i-^»J 6 7 (O^m^ 
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mMm e 7 

5- (4— =e^V — M 

*H — NMR (DMSO-d 6 ) 8 ; 3. 0 2-3. 0 5 (4H, m) , 3. 
73-3. 76 (4H, m) , 7. 08 (1H, m) , 7. 18 (1H, dd, 
5 J = 9 . 2 , 2. 2 H z ) , 7. 41 ( 1 H, d , J = 9 . 0 H z ) , 7. 8 
9 (1H, s) , 12. 80 (1H, br s). 

H*#iJl5 (a) <^fe}£pCT®£^T/c£V\ SAT\^-tmMm 6 8 
m^fiL Lfc 0 fcfc b s H»J 6 6 T?#7fc 5 - ( 4 — <^^/V- 1 - v'- 

/k) - 1 h — r ^^^—sis%mMiz.m\<^x&j&vfr 0 

10 6 8 

5 - ( 1 - v?— /V) - 1 H — f 

1 H — NMR (DMSO-d 6 ) 6 ; 2. 8 5 — 2. 8 6 ( 2 H, m) , 2. 
95-2. 98 (2 H, m), 3. 0 6 (1H, m) , 7. 05 (1H, br 
s), 7. 14-7. 16(1 H, m), 7. 39 (1H, d, J = 9. 0 
15 Hz), 7. 87 (1H, s) , 12. 7 9 ( 1 H, br s). 
MMM 6 9 

2- (1H-^V^/- /V--5-- f;l/75/) -N, N-^f;H>X7^F 

2- (1H — f^i/— /V-5 — f;V7$y) (80mg. 0. 31 

20 6mmol) <Z5N, N — v/ ^/t'/fc/t'.A 7^ F (0. 5ml) 1 — m 

^V- 3 - ( 3 ' - 5 7 tf/V) ^/I^vm' 5 K • — i&gfeS ( 7 3 

m g % 0 . 3 7 9 mm ol) , t Kd^^^ hVT l/—A> (58mg, 0 . 
3 7 9mmol) *5 £tM 0 % — ^A>T % Zsft3$80L (10 7mg. 0. 94 
8mmo 1) ^Rx., ^iBfcT4B#RgflH$Lfc„ SfcfcU ^^^5%-^tK^ 

#^A^n-^ b^77^- (^^if^/I^oz^-yV/^ — 7^= 1/1/0. 
0 5T« l?»8H-S-£fc:«fc!K 2- (1H — T fVWS 
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7) -N, N-^f/WyX7^ K (5 9mg, 6 7%) £r#fc 0 
ffi*^ : 234-235 °C 

mt^j i cD^-feMCT^^fT^v^, wr^-r iiwy 7 o ~$mm 730 

{fr^^J&Lfc 0 fcfcU 1 H~4 jiV- 4-7 5 ^Jif^i-jlV^^ 

5 J^c L7fc Q 
HJfe^il 7 0 

N - (1 *J>As- 4 - fc°^ V - 1 H — f JV— 4-7$y 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 4 5- 1. 5 7 ( 2 H, m) , 1. 
93-2. 01 (2H, m) , 2. 05-2. 13 (2H, m) , 2. 80- 
10 2. 8 7 (2H, m) , 3. 3 2-3. 4 2 (1H, m) , 3. 49 (2H, 
s), 5. 90 (1H, d, J = 8 . 1Hz), 6. 05 (1H, d, J = 7 . 
9Hz), 6. 62 ( 1 H, d, J = 7. 9Hz), 7. 03 (1H, t, J = 
7. 9Hz), 7. 22-7. 36 (5H, m), 8. 18 (1H, br), 
12. 6 4 (1 H, b) . 

15 mMm 7 1 

N-[ 1 - (2-7^9VV) - 4 - fcf^ U v^/P] - 1 H — f^V— /V-4- 
T$ >- 

fifc^C : 196 — 198 °C 
3HJ&#i] 7 2 

20 N— (l — <y^;i/-4-t°^y^-;v) -1H — f >yV~ /v— 4 — 7 $ ^ • 

ffifejfe : 257 — 260 °C 
slS0IJ 7 3 

N-[l- -4-tf^U S?^]-1H-^^- As-4- 

25 7 5; ^ • ~y * 

ift£ : 213 — 215 °C 

Hlfe^Il 5<D#feK:2fiCT^j&£fT&v\ gJLTI^i-HJfe^J 7 4~H»!J7 5 
^-f^%Sr^Lfc 0 fcfcU N- -1H 
— T 4-75 y^^fc^V^T^bfCo 
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mmm 7 a 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 5 7- 1. 6 9 (2H, m) , 2. 
05-2. 12 (2H, m), 2. 88-2. 98 (2H, m), 3. 23- 
5 3. 3 1 (2H, m) , 3. 60-3. 71 (1H, m) , 6. 10 (1H, 
d , J = 8 . 1Hz), 6. 12 (1H, d, J = 7 . 5 H z ) , 6. 67 
(1H, d, J = 8 . 0Hz), 7. 06 (1H, dd, J = 7 . 5, 8. 0 
Hz) , 8. 21 (1H, d, J = 12Hz) , 12. 7 ( 1 H, b) . 

mrnrn 7 5 

10 N- (4-t°-<y - 1 H-^f y 4 - 7 ^ • -SSS 

: 270 — 271 °C 

mmm 1 ©^fei^ c-csg^fi : ^v>, ^T^^i-nss^j 7 6 ~njg^y 77© 

15 7 6 

n- (1 — >w— 4-t^y /v) - 1 h-^ y^y-;v- 6 - 7 5 y 

1 H— NMR (DMSO-d 6 ) 8 ; 1. 3 5- 1. 4 7 ( 2 H, m) , 1. 
89-1. 97 (2H, m) , 2. 04 — 2. 14 (2H, m) , 2. 75- 
2. 8 3 (2H, m) , 3. 17-3. 27 (1H, m), 3. 4 8 (2 H, 
20 s), 5. 6 6 (1H, d, J = 7 . 5 H z ) , 6 . 3 4 ( 1 H, b r ) , 6. 
52 (1H, dd, J = 1 . 8, 8. 9 Hz) , 7. 21-7. 34 (5H, 
m), 7. 36 (1H, dd, J = 8. 9Hz), 7. 7 1 (1H, s) , 1 
2. 2 6 (1 H, b r ) . 

mmm 7 7 

25 N- ( 1 -^Isit/U- 4 - tf^y v^/U) - 1 H f y^y^/V- 6-75>- 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 88-2. 19 (4H, m) , 2. 
9 5-3. 4 3 (4H, m) , 3. 5 5-3. 8 6 (1H, m) , 4. 26- 
4. 35 (2H, m) , 6. 80-7. 10 (2H, m) , 7. 44-7. 4 
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8 (3H, m), 7. 58 — 7. 68 (3H, m) , 8. 06-8. 09 (1 
H, m) , 1 1 . 0 (1 H, b r ) . 

(Dfc<&8fa$;&j&V± 0 fcfU N— (1 <i/vvV-4-fc: 0 -<y -1H 
HJ£0!l 7 8 

n - ( 4 - tf^ y v 5 — /v) - 1 h — ( 6-75 y 

It& : 196-197 °C 
* WJ 7 9 

10 n - ( 4 - \f-< y i?~/v) - 1 h — f yyy^- 6 - t $ >- • ZMWM. 

1 H-NMR (DMSO-d 6 ) 8 ; 1. 7 4- 1. 8 8 ( 2 H, m) , 2. 
05-2. 13 (2H, m) , 2. 89-3. 02 (2H, m) , 3. 2 8- 
3. 36 (2H, m) , 3. 65-3. 74 (1 H, m) , 6. 93 (1H, 
br) , 7. 05 (1H, br), 7. 68 (1H, d, J =8. 9 Hz) , 
15 7. 9 5 (1H, s) , 8. 90 (1H, br) , 9. 10 (1H, br) , 
13. 3 0 (1 H, b r) . 

mmm 1 «wc«m^\ siTi^-rmmm 8 o ^mmm 8 2© 

^^^r^bfc 0 fcfcU 1 -*?-A<- 1 H — f i/^V — A»- 5-75 >£rM 
20 HifeM 8 0 

N- (1 — <>vvl— 4 - tf"< y 71/) - 1 — ^ 1 H — f Z/^S—A'— 

5 - 7^y 

It£ : 116-117 °C 
HifeM 8 1 

25 1— pt^W-N- [1- (2— /Ka^vl/) - 4 - V - 1 H- 

4 >^V— A- 5 — T 5 V 

N - (1 — <>- vvl/— 4 - fc: 0 ^ y ^=./V) - 1 H — ^i^X-f 5 PV^-A*— 5 - T 

5 >- 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 31 — 1. 41 ( 2 H, m) , 1. 
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9 2- 1. 9 8 (2H, m) , 2. 0 6-2. 13 (2H, m) , 2. 48-2. 

5 3 (2H, m) , 2. 69-2. 75 (2H, m) , 2. 88-2. 92 (2 
H, m) , 3. 16 (1H, m) , 3. 9 1 (3H, s) , 5 . 1 7 ( 1 H, 
d, J = 8. 3Hz) , 6. 64 ( 1 H, d , J = l. 8Hz) , 6. 85 

5 (1H, dd, J = 9. 0, 1. 8Hz) , 7. 14-7. 29 (5H, m) , 
7. 33 (1H, d, J = 9. OHz) , 7. 68 (1H, s) . 

mMw 8 2 

N- ( 1 — 0*?A>— 4 - V i?~/V) -l-yf/V-lH-^y^/-;>- 

5 -r?y • rM&M. 

10 N - ( 1 —*<ls*?tV— 4 - t°s< V Zt—As) - 1 H— <>X4 $ py—As— 5 — T 

1 H-NMR (DMSO-d 6 ) 5 ; 2. 12 (4H, m) , 2. 7 1-3. 

6 6 (5H, m) , 4. 0 5 ( 3 H, s) , 4. 05 — 4. 41 (2H, m) , 
7. 43-7. 57 (5H, m) , 7. 67-7. 79 (2H, m) , 8. 1 

15 3 (1H, s) , 10. 87 (1H, br s) . 

mmm 1 5 cd^^ct^^t^vx £iTfc^tsite«i 8 3 ~mmm 8 4 

O^^3r^Lfc 0 fcKU N— (1 — - <i/v ? 7V-4-t p -<y v?-^) -1- 
^ ^vV- 1 T Is^S—Ay- 5 - T 5 ^SrJSJf^^V^T^Ufeo 
HJSM 8 3 

20 1-^^/P-N- (4- v?— As) -lH-^^7-^-5-T^y 
ffit£ : 111 — 113 °C 

mmm 8 4 

l-^^/i^-N- (4- tv^y ^— /v) - 1 H — { y^ N /-;v- 5-75^ - Z 

25 'H-NMR (DMSO-d 6 ) 6 ; 1. 92-2. 12 (4H, m) , 2. 
86-2. 90 (2 H, m) , 3. 32-3. 36 (2 H, m), 3. 71(1 
H, m), 7. 44 (1H, br s), 7. 67-7. 69 ( 1 H, m) , 

7 . 8 8 ( 1 H, m) , 8 . 1 7 ( 1 H, s ) , 8 . 6 8 ( 1 H, m) , 9. 
1 3 ( 1 H, m) . 
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mmm 1 (D^m^m cxR}t^n^\ &T^-tmiMin 8 5 ~~mnm 8 6© 

4k&®}%&]&V± 0 fcfcU 2 - ^ =f-)V- 2 H — r^-^y*— V^rjg 
HJfeM 8 5 

5 N - ( 1 Is-JsV— 4 - y - 2 - t< ^/V— 2 H — { l/tf^—jls— 
5-7$> 

m& : 108 — 110 °C 

MMM 8 6 

N- ( 1 -^<^vvV— 4 - fc°-< ]) -2-~/ /V- 

10 5-r^>-'~^m^. 

1 H — NMR (DMSO-d 6 ) 8 ; 2. 12 (4H, m) , 2. 93-3. 
65 (5H, m) , 4. 17 (3H, s), 4. 17-4. 41 (2H, m), 
7. 24-7. 28 (1 H, m) , 7. 43-7. 56 ( 5 H, m) , 7. 6 
9-7. 73 (2H, m) , 8. 44 (1H, s) , 10. 84 (1H, br 
15 s) . 

mmmi 5 (D^m^mcxR^n^^, 8 7~hj&m8 s 

®^^Sr^J55cb7t 0 fcfcU N- (1 --<^vvV—4-fc:°-<y -2- 



20 2-p<fW-N- ( 4 - y v 5 -/^) -2H-f^y-;V-5-7 5V 
j!t& : 1 4 4 — 1 4 7°C 

mMM 8 8 

N- ( 4 - fcN< y 7V) - 2 H-^ 5 - 7 5 y • Z 

25 1 H — NMR (DMSO-d 6 ) 6 ; 1. 9 5-2. 2 6 (4H, m) , 2. 
86-2. 90 (2H, m), 3. 32-3. 36 (2H, m) , 3. 71 (1 
H, m), 4. 18 (3H, s) , 7. 3 0-7. 3 3 (1H, m) , 7. 7 
3-7. 86 (1H, m) , 8. 48 (1H, s) , 8. 8 9 (1H, m) , 
9. 2 0 (1 H, m) . 
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mmm 1 <D^m^m^x^^n^\ wr^-tmrnm s 9 ~mmn 91© 
mmm 8 9 

5 N- (1 — <^*?A>—4 — t°^y -3-^;k-lH — f /V- 

5 -75 >- 

: 160-162 °C 

mmm 9 0 

[1— (2-7^ — /l/^n^/V) - 4 - fcf^ U *J>~;V] -1H- 

10 4 l/yy?— 5-75 y 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 31-1. 41 (2H, m) , 1. 
92-1. 95 (2H, m), 2. 08 — 2. 14 (2H, m), 2. 36 (3 
H, s), 2. 48-2. 53 (2H, m), 2. 70-2. 75 ( 2 H, m), 
2. 88-2. 92 (2H, m) , 3. 16 (1H, m) , 5. 06 ( 1 H, d, 

15 J = 8. 3Hz), 6. 58 (1H, s), 6. 78 (1H, dd, J = 8. 
8, 2. OHz) , 7. 15 — 7. 29 (6H, m) , 12. 11 (1H, 
b r s ) . 

mmm 9 i 

N- (1 -^l/^jV— 4 - fcT^U *?=-M - 3 ^VV— 1 H--Y A— 
20 5 -75 ^ • — ±Mi& 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 13 (4H, m) , 2. 49 (3 
H, s), 2. 9 2 (2H, m) , 3. 27-3. 86 (3 H, m), 4. 2 
3-4. 41 (2H, m) , 7. 43-7. 81 ( 9 H, m) , 10. 86 
(1 H, b r s) . 

25 mmm 1 5 co^m^m c-cbtj^^t&vx ^T^-rmmm 9 2 ~mmw 9 3 

(D^^&^j&bfco fcfcU N- - 3 - 

^tfvP- 1 H-^^^y"—^- 5-75 ^Srj!lW^MV^T^Lfc 0 
9 2 

3 -t^/1"-N- (4-fc°^y^/^) -lH--fyy^-5-7 5> 
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■ 175 — 177 °C 

mmm 9 3 

5 1 H — NMR (DMSO-d 6 ) 8 ; 1. 9 2-2. 0 3 (4H, m) , 2. 
50 (3H, s) , 2. 7 0- 2. 9 5 (2H, m) , 3. 33-3. 88 
(3H, m) , 7. 41-7. 85 (3 H, m), 8. 86-8. 92 (1 H, 
m) , 9. 1 9 (1 H, m) . 

10 Sr^LfCo fc*!U 1 H *^X-Y 5 ?-*S—As- 5-7$ ^^^f^ffiV^T^ 

Hlfe#iJ 9 4 

N— (1 — 4 - tf^JJ v 5 — /V) - 1 H-^^XV 5 ^V— 7V- 5 — T 

15 1 H — NMR (DMSO-d 6 ) 8 ; 1. 3 6- 1. 3 9 ( 2 H, m) , 1. 
90-1. 93 ( 2 H, m) , 2. 03-2. 10 ( 2 H, m) , 2. 76-2. 

8 0 (2H, m) , 3. 19 (1H, m) , 3. 4 6 (2 H, s) , 5. 21 
( 1 H, br s) , 6. 53-6. 59 (2H, m) , 7. 23-7. 34 
(6H, m), 7. 84 (1H, br s), 11. 81 (1H, br s). 

20 J§»iJl5 (a) (D&mz.mCT&J&&??te^^ SlTi^-tmMffl 9 5 <D4\& 
^Sr-a-^bfc 0 fcfcU N- (l-^y^;V-4-txiji/- ; i,) - i h— 

9 5 

N- (4~tf^y v>~/V) - 1H- O-XV S^V— /V-5-T^>- 
25 1 H — NMR (DMSO-d 6 ) 5 ; 1. 14-1. 2 7 ( 2 H, m) , 1. 
86-1. 89 (2H, m), 2. 49-2. 56 (2H, m), 2. 92-2. 

9 8 (2H, m) , 3. 2 9 ( 1 H, m) , 5 . 1 5 ( 1 H, b r s ) , 6. 
53-6. 66 (2 H, m) , 7. 26 (1H, d, J = 8. 4Hz) , 7. 
84 (1H, br s), 11. 81 (1H, br s). 
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mm i ( a ) (Diom^m cxR^ff^\ ^T\^-tmmm 9 e <d\^^ 

HJfeM 9 6 

5 N- (1 -^V-^/P— *J=-/V) -1, 2 y^-^f-y— )V— 

5 -75 >- 
gfejft : 8 9 — 9 0°C 

»il (a) (D^^fpCTHiS^tT^V\ J^Ti-^i-|^»i] 9 7 (D-fb^#) 
Sr^Lfco fcfciU 5-757-1, 3 - Kn - 2 H — OXV 5 ^Z- 
10 /^-2-^^§r^^MV^T^b^Co 
HlfeM 9 7 

5- [ (1 — <lyi>^-A~if-<]) i?— M 757] -1, 3-i?t:Kci-2H 
-^^X^T 5 #^J—As— 2 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 2 (2H, m) , 1. 84 (2H, 
15 m) , 2. 0 2 (2H, m) , 2. 7 4 (2H, m) , 3 . 0 6 ( 1 H, m) , 
3. 44 (2H, s) , 4. 94 ( 1 H, d, J = 8 . 6Hz) , 6. 20 
(1H, d, J = 8. 1Hz) , 6. 20 (1H, s) , 6. 59 (1H, d, 
J = 8. 1Hz) , 7. 2 5 (5H, m) , 10. 03 (1H, s) , 10. 
17 ( 1 H, s ) . 

20 HWJ15 (a) <D^m^mZXK^n^\ J^Tfc*tWl98©ft^ 
%£ri^Lfco fcfcU 5- [ (1 — zisi?/U-4 -K^Vit-M 757] - 
1, 3-i?t Kn~2H-^XV 5^y- ^- 2 -;^%jjp;Wc:^T^ U 
l»J 9 8 

5- (4-t°^y^/V75y) -1, 3-v ? tKn-2H-^Xy5^7- 
25 /l^-2-^-> 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 14 (2H, m) , 1. 80 (2H, 
m) , 2. 4 8 (2H, m) , 2 . 8 9 ( 2 H, m) , 3. 11 (1H, br 
s) , 4. 92 (1H, d, J = 7. 9Hz) , 6. 20 (1H, d, J = 8. 
1Hz), 6. 20 (1H, s), 6. 59 (1H, d, J = 8. 1Hz), 
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10. 03 (1H, s) , 10. 17 (1H, s) . 

mmm 9 9 

N- (l-7°Pk>t^y^y-4 — f/V) -1H — i^tf-S—)V- 

5 HJteM 5 8 tffcN- ( 4 - ]) ^~/V) - l l/f-S^-As— 5 

tf?dMJ"$ K (40. Omg, 0. 16 4 mm o 1 ) <D^ $ J — ;V (1 . 2ml) 

mrnvgrn (o. 0 4 8mi) srssaniu stt3o^raftatAi. rosas^ 

t°^^T/^fc K (4 8. Omg, 0. 8 2 6 mm o 1 ) Sr^P^.^fflT?$ £> 
t2B#f?m&?&Lfc 0 &te^T/7fcfrffc»3:5*-J-f V (5 1. 5m g, 0. 8 
10 2 0mmol) <0*9S*-fi> (3. 0ml) l«£rMTU $ Kl^iB.*C 1 8 R# 
IW-PMfiSfctfaLfco R/Sifcfc 1 N-ykMlk-r h V ?J»*Mm ( 0 . 8ml) SrJp*. 

A^d? h^77^f — (^nn^V^ — /t^/T>^& — T7K= 2 0/1/ 
0. lTi§tB) -eWM-f-Sr fcfc«fc N- (1 fcfyHf-^JJ v?>--4— 

15 /V) - 1 H-^ y^y-;V- 5 - *;v*>f > K (3 1mg, 4 6%) £r#fc 0 
MS:m/z=2 8 7 (M+ 1 ) 

«9 9<D^|fe(^CT^jS^T&V\ gTi^tllMl 0 0 1 
1 4C0^#f£l^&L/fc o 
^Jfe0!l 10 0 

20 N— (l — ^vnf^y v^-4 f/V) -iH-^y^V-;v-5-^M> 

MS :m/z = 301 (M+ 1 ) 

Mti&W 10 1 

N- (1 -^y/f/V^U v>>--4— f/V) -1H — f^V— 7V-5-^7/V 
25 /K=3rih$ K 

MS:m/z = 3 0 1 (M+ 1 ) 
Ife^J 10 2 

n- (i — — f/i^) - 1 h — f i/^V— /p- 5 
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MS : m/z = 315 (M+ 1 ) 
MMm 10 3 

N- [ 1 - ( 3 , 3 - i?* =f-jvy^M if^. ]) 4 — - 1 H — f 

5 MS: m/z = 3 2 9 (M+ 1 ) 
IfeWfl 10 4 

N- (1 -S^oy^vVtr-^p v^-4-^W) 

MS : m/z = 2 9 9 (M+ 1 ) 
10 MMM 10 5 

N- (1 -v^n^V^/Hf^r; i?Z/— 4-4 /V) -lH^^/-/V-5- 

MS : m/z = 313 (M+ 1 ) 
J«l«!i 10 6 

15 N— ( 1 -S/^ B^t//Hf^y 4 -^f^) -lH-^y^/-/V-5- 

MS : m/z = 3 2 7 (M+ 1) 
HJfeM 10 7 

N— ( 1 b 7 1 Kn - 2 H - tr 4 ->T;Hf^y 4 ->f -1 
20 H--f -ypy—As— 5 -#/V7i?=^1}-3: K 
MS : m/z = 3 2 9 (M+ 1 ) 
HJfe^J 10 8 

N- (1' -;*5vl/— 1, 4' -If t°^y i^V-4 — f/P) -1H — ry^y- 
/U— 5 — ^l^df-p-* K 
25 MS: m/z = 3 4 2 (M+ 1 ) 
l^feM 10 9 

N- (1 — n^7°^-/lxt: 0 -<y i?^-4— f/U) 

5 K 

MS : m/z = 341 (M+ 1 ) 
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MMM 110 

N- [ 1 - cr ^) JJ 4 — f /U] - 1 H— r 

MS : m/z = 2 9 9 (M+ l) 
5 MMM ill 

N— [1- (is? u^^lsjvy^jV) fcN^y^i/— 4 — fyV] -IH-^^V 

MS:m/z = 3 4 1 (M+ 1 ) 
112 

10 N- [1- (2-7 fcjv< ]) i?ls— 4 — f jV] -lH-^y^V- 

MS:m/z = 349 (M+ 1 ) 

mmm 113 

N— (1 -T^/^t^y ^^-4-^/V) - 1 H-^y^7- 71— 5 

15 t$F 

1 H — NMR (DMSO-d 6 ) 8 ; 1.5 3- 1.6 5 ( 2 H, m) , 1. 
73-1.81 (2H, m) , 1.89-1.98 (2H, m) , 2.16 (3 
H, s) , 2.73-2.81 (2H, m) , 3.69-3.80 (1H, m) , 
7.55 (1H, d, J = 8.8 Hz) , 7.84 ( 1 H, dd, J = 8.8, 
20 1.5Hz), 8.20 ( 1 H, s ) , 8.22 (1H, d, J = 7 . 6 H 
z), 8.32 (1H, s), 13.25 (1H, br). 

mmm 114 

N- (1 -4 yzfv tWtf^y As) - 1H {V^/- 7V-5-^7 

25 1 H — NMR (DMSO-d 6 ) 5; 0.97 (6H, d, J = 6.6Hz), 
1.47-1.59 (2H, m) , 1.75-1.84 (2H, m) , 2.1 
2-2.21 (2H, m) , 2.69 (1H, q, J = 6. 6 Hz) , 2.7 
6-2.83 (2H, m) , 3. 68-3.80 (1 H, m), 7.55 (1 
H, d, J= 8.9 Hz), 7.84 (1H, dd, J = 8. 9, 1.7 H 
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z) , 8.2 0 (1 H, s) , 8.21 (1H, d, J = 7.6 Hz) , 8. 
31 (1H, s), 13.25 (1H, br). 
MMM 115 

N- [l- irf^r- 2 -rc-yu) bf^iyi?^— 4 — Okl -lH-^f^y^ 

5 - 5 — #/V/i?3r1f-$: K<D^$c 

5 8 tffcN- ( 4 - fcf^ y - 1 H — ( /P— 

*>t5 (4 0. Omg, O. 164mmol) ©N, N — ; ?Vl'/}s/l' J* T 
§ K (1. 2ml) i|t»y^ (5 5. Omg, 0. 3 9 8 mm o 1 ) 
H-^nn-2-^fV (17. 8mg, 0. 19 7mmol) ^Mlfif 
10 2 0 B#MfitfBSft# Lfc 0 SJSSKS: 5ii bfc#, »£r2S3i§$fc@ LT# fe^fcfefe 

T^^—T?k=2 o/i/o. i-cmm) n— c i — 

(^7=— 2—3=.—^) — lW] -1H — f^/-A/-5-*^ 
5 K (26mg, 5 4%) £r#fc 0 
15 MS :m/z = 2 9 9 (M+ 1 ) 

1 3 4 0te^£-^Lfc 0 
H»J 116 

N- [1- (3 -^tVK/^— 2-rc-/v) tf-<y ^v-4--f/v] -1H--T 
20 >- ? /V- 5 - # =*r U" 5 K 
MS : m/z = 3 13 (M+ 1 ) 
H«J 117 

N- (l-7°nt°-2 — f^/l^t^y ^>--4--f/l^) -lH-fV^/V- 
5 -$>;\>-m*^-% K 
25 MS :m/z-2 8 3 (M+ 1 ) 
HJfe^J 118 

N- [1- (2-t Kn^>xf/i/) tf^y 4-4 fr] -1H — r^ % / 

— 5 K 

M S : m/ z-2 8 9 (M+ 1 ) 
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MMM 119 

N- [1- (2-t Kn^r^ntVW) bf^JJ 4 -lH-^f^ 

-S—,\,- 5 5 K 

MS:m/z = 3 0 3 (M+ 1 ) 
5 12 0 

N- [1- ( 2 - t Kn ^r^- 2 - ^ ^7'o t» fcf^ V -J>~ 4 — >f ?V\ - 

MS : m/z = 3 17 (M+ 1 ) 
12 1 

10 N— [1- (3 — b Kn^r^P fcf/V) b°-< U v 5 ^- 4 -- f/k] -lH-^y^ 
/— /V- 5 -#7VaK3M^ K 
MS :m/z^3 0 3 (M+ 1 ) 
HJfeM 12 2 

N- [1- (2-^ h^ci/^M t?<<y *?^—A-< f/V] -1H — 
15 7V— 5 — ^77V7j?^f-5: 

M S : m/ z = 3 0 3 (M+l) 
HjffiM 12 3 

N- {1- [2- (2-7* b=¥v^ ^i^vv] — f/W - 

1 U—4 ^yy^—sv- 5 — ^/VjJfdMJ-? K 
20 MS: m/z = 3 4 7 (M+l) 
IIJfeM 12 4 

N- [1- (2 -7xy ^v^^^) t^y^-4-^;v] fy^/ 

' — A — 5 -i7/I/7j?drf-5 K 
MS: m/z = 3 6 5 (M+l) 
25 lHJfcM 12 5 

N- [1- (2— ^V^nsL-^vlO tXJJ v 5 ^-4-+/l^] -1H {l/*?y*— 

;V— 5 — ^Vatf^MJ-^ K 

MS : m/z = 291 (M+l) 

mmn 126 
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N- [1- (2, 2, 2-MJ7/^nxf;P) V'OJ 4 — f/Kl -1H 

--f 5 -^Wj^f-^ K 

MS:m/z=3 2 7 (M+ 1 ) 
12 7 

5 N- [1- (3, 3, 3- MJ ^/P^-cr^n y — 4 --f /V] -1 

H— -f >-^V— /V- 5 5: K 

MS : m/z = 3 4 1 (M+ 1) 
§ig«0 12 8 

N- [l- (vr/^f^) t°^y^>--4 — r/p] - ih — <-y?-S—jv-s 
io -^/i^^s K 

MS:m/z = 2 8 4 (M+ 1 ) 
^Jfef^iJ 12 9 

n- [l- (2->7;^;v) fc^y^^-4 — jVv] -iH-fy^;v 

15 M S : m/ z = 2 9 8 (M+l) 
mMiH 13 0 

N- [1- (2-75/-2-^yxf;V) tf-^ y vV— 4 — f A"] - 1 H- 
M S : m/ z = 3 0 2 (M+l) 

20 mmm 1 3 1 

n- [1- (2-t^y^Pt» tf^y f/v] -iH--fy^/- 

MS:m/z-301 (M+l) 
Ht« 13 2 

25 N- {1- [2- (v^^/VT^ /) ^=f-)V\ ^Hi?i/-4->f/I/} - 1 H- 
+ ls#-S—jV- 5 -#7V7j^D-5 K 
M S : m/ z = 3 1 6 (M+l) 
HJfetfil 13 3 

N- [1- (^n^/K^^vVO t°^y v^-4 — f/V] -lH-^y^/- 
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jv— 5 —jjjviS^y-^ K 

MS : m/z = 3 13 (M+ 1 ) 

mMw 134 

N- [1- (fh7t Kn-2H-t°7> / -2-^/M^) 
5 -Y/V] - 1 H-4 Z/Jfy—Jls- 5 -#/V/^=^5: K 
M S : m/ z = 3 4 3 (M+ 1 ) 

5 (D^m^m^xRjfc&n^^, ^T(-*t^iii 35-13 6©^ 
MMm 135 

10 N- (1 -7^-=- A-fc^y *Jls— 4 — fA>) — 1 H— W l/^l/' — /V— 5 — 7J/V/J^ 

M S : m/ z = 3 2 1 (M+ 1 ) 
mMffl 13 6 

n- (i-^y^t°py^y-3 — ivv) -ih — f a— 5 —ua>-& 

15 ^5 K 

Bfei^C : 187 — 189 °C 

r^L7t 0 fcfcU H»J 13 6 T?#fcN- ( 1 -^>-^/Vfc°cr y 3 
— - 1 H--f 5 -*;^>f ^ K^iEI4^fflV^ci 0 

20 HJfe^i] 13 7 

N- (3-t 5 nU^» - 1 H-^f 5 -*;^+t$ K 

1 H — NMR (DMSO-d 6 ) <5 ; 1.6 3- 1.7 3 ( 1 H, m) , 1. 
93-2.02 ( 1 H, m) , 2.65-2.78 (2H, m) , 2. 89- 
2. 98 (2H, m), 4. 28-4. 37 ( 1 H, m) , 7.55 (1H, 
25 d, J = 8.9Hz) , 7.85 (IH, dd, J = l. 4, 8.9Hz) , 

8.20 (IH, s) , 8.31 (1H, d, J = 7.3 Hz), 8.33 
(1H, s) , 1 3. 2 (IH, b r) . 
MMM 13 8 

N- ( i -^y^vtvi; 3 - l H— jv- 5 



WO 02/100833 PCT/JP02/05609 

99 

(a) rc^/v 1 -^V^- 3 

=c^-JV 3 - fc°^y i?^JJ/]s7$*^U— h (6. 5 5g, 4 0. Ommol) 
CON, N-v^^fMMT^ K (20ml) Mfc-Oi?^ (5. 5 

5 m 1 , 4 7 . 8 mm o 1 ) RTFiMmZr V V J± ( 8 . 3g, 60. 1 mm o 1 ) & 

sfcbnu i o o°cicxi Q$mmwL,tc 0 RmmT^ «aau 

2 0/1 -t?^{±5) U ^^/V 1 -- <V>^- 3 - \fs< 

V i/l/2uVtf3cZ/U— h (7. 4 5g, 7 5. 3%) Sr#/c 0 

io ( b ) i — <i/*?/v- 3 - y it^X/istf^wzcDSiti 

=^=f-jV 1 -^^v?/V-3-t°-<y ^^$UV-£3ri/U<— h (7. OOg, 2 8. 
3 mm o 1 ) <E>^ f7tFo77V (30ml) M, 4 — v^^i?"^ (3 0 
ml) t ©l^iit, 4 N-7k®Hfc^ h y !> A7k^ (1 5ml) £#Px. N & 
fit-r4^#Lfc 0 S^4N-7jcm^ h y ^7k?« (15ml) 

15 fcttt-. mm^xm^mw^o bo»t$l ^-r\z.^^x d 5 

mi) ^Ap^^fpb, m-&%s% hs^^&my^x&m^mvfro m&^^^j — 
Mz.mm^, mmk, it^iiLt, 1 — ^-^v- 3 -tf-<y ^#71^ 

^ ( 6 . 3 g , 10 0%) £r#fc 0 
(c) tert-Zf/V 1 -^^vvV— 3 — fc°-<y -J=^;Vf}—/<^— Y(D^ 

20 

1 --<Z/*J>;V- 3 - t°^y v^^/V/J^lt ( 0 . 5 0 1 g , 2.28 mm o 1 ) (D 

1/ (10 ml) mffliK h y ^J\«T 5 > (0.38ml, 2.73 
mmo 1 ) N T\/{kx/7 ^~/V^7,-fcy ;V (0. 6 9 2 g, 2.5 2 mm o 1 ) £r 
ifl^ AP^«bT2H#f H m#bfCo *&S&£rS&EW*Ui:^ t e r t-^y — 
25 ;l/ (10ml) LT 4 f^fTO^ Lfc 0 ?«£rMM5fe UT 1 

n-tK^^ j- y $ atK^^px., iti^^vi^ 3 tmtttfc} u iSTkfM^ h y 
/@^m^^^= 5/1 T?^m) -eftsrrs t e r t -^/v 1 - 

-^v^- 3 - fcV< y v?^;^ — h ( 0 . 4 7 5 g , 7 2%) £r#fc„ 
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( d ) 1 --O-vvU— 3 - fc°^ U S?V7 5 V • -Sfti^-g^ 
tert-^f/V 1 — O^^/l^— 3 - fcf^JJ i^— /1^7 — — h (0.448 
g, 1.5 4mmo 1 ) (D^ h7tKP77V (4ml) 4 N 1 , 

(4ml) ^inx.T»*#U/d 0 ^Sr^JE©*b^, 

j^Tftiii-s r. t \c x t> „ i -"^svw- 3 - y zy>T ^ ^ • -mm& ( o . 

3 8 4 g , 9 5%) £r#fc 0 
(e) N- (1 — <y^fcXy ^^_ 3 _^ f^) -in — { ^Jf^—zU- 5 

10 l-^y^-3-t°^!J^r5y -ZtEi (0. 3 6 0g, 1.3 7 

mmo 1) ©N, N-^^«M7^ K (5ml) ?§^3\ 1 ~e#fc 

lH-^^Y-;P-5-Wy|| (0.2 2 5 g, 1.3 9mmol) N hy 
(0.5 7ml, 4.1mmol) % 1-t Kn^'^XM) 7^/ 
— (0.222g, 1.64 mm o 1 ) % 1 3 — ( 3 ' - ^vl"T 

15 5 J Zfn fcVV) $ K • — ffiM8& ( 0 . 3 1 4 g , 1.64 mm o 1 ) 5r 

An^T«*#bfc 0 i N-7km^ h y ? A7Kis?siaDp*."rs^ifc3i^vT? 3 m 

ttfctJU *E7k«^ h y ^A7?^#L7t 0 ^^BEW^b-Cv-y^^W^a^ 
h^97>f— (^Pn*;^^/- /^=2 0/1 -Cjgfcti) t?*S3gIt"S ^ i: ic<fc 
«9N- (1 -^V^/Hf-^U Z?ls— 3 — Y/W) -lH--f^-;V~5-*/V 
20 (0.3 84g ( 8 3%)£r#fc 0 

Bt£ : 2 0 3~2 0 4°C 

mmm 139 

n- ( 3 - tv< y s^a-) - 1 h— y >?s—A'— 5 -77/^#>^ s: 

Hife0!l 13 8 -C#fcN- ( 1 -^^^t°-<y v^- 3 (jV) - 1 H--f ^ 

25 y'-;V-5-7J;l/*>t5 K (0. 3 5 7 g, 1.06mmo 1) ©x^y-;V 

(i omi) mmm^-, ^mr >-^e~v a (o.363 g ) N io%Pd-c 
(o. o 7 4 g) &%\z-x, ^3s^ur4^isst#Lfc 0 mm^94 h$m 

f/H^Wlti»L, ^JEETi£Tf£^-3^<Hc:J;!9 N N- (3- 
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fcV^y - 1 H — < l/^V—JiV- 5 ^ *K ( 0 . 2 5 0 g , 9 

6%) &r#fc 0 
jSfe^t : 265-266 °C 
14 0 

N- (1 -^/Hf-^y 3 -^T/U) -1H-- fy^/- /V- 5 

HJSM 13 9 T*#fcN- ( 3 - y v^/V) - 1 ;V— 5 -#/^ 

stf^f-^ K (O.lOOg, 0.40 9 mm o 1 ) „ ^7/^/^7;Vft K (0. 
1 0 1 g , 3.34 mm o 1 ) ©7 ^ 7 — /V (3ml) fiKKHftKLfElfe (0.12 
ml, 2.1mmol) SrJPfc-C 1 5£*$ Lfc#zk<^U v'T 7 7KSHt;^l!t 
(0. 1 2 8 g, 2.0 4mmo 1 ) ^*Px. N LTHtS 

*=10 0/10/1«) -e**Sbfc 0 itxf-;p^pi§- £fcl«fc»?@#£ 

7^/Ptf^y 3--YA-) — 1 H— -T ^d?^— /V- 5— ^/V/J^i^ K ( 0 . 

0 7 1 8 g , 6 8%) £r#;/t 0 
m& : 2 2 8 ~ 2 2 9 °C 

HJfeM 9 9 <D^feKl^CTKJ££rff frV\ ^T^i^itM 14 1 1 
4 6 O^^^r^ bfc 0 fc/c U 13 9 -C#fcN - ( 3 - fcf^ y 

/P) -1H — O&V*— /V-5-^7/V/i?^ih5: K$r^^ffiV^fc 0 
^?»J 14 1 

N- ( 1 -T^vUf^J/ i?>-- 3 --T/l^) - 1 H — < l/tf-S—A'— 5 

MS:m/z = 301 (M+ 1 ) 
mMM 14 2 

N- [1- (is? p-^vvl^ fc°^<y -^ix— 3 — -f/^] -lH-^y^7 

— /V- 5 -^7 71^aK^t-9-$ K 
MS : m/z - 3 4 1 (M+ 1 ) 
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Mtl&W 14 3 

N- (1— f y/nfc>tvyi;y-3 — f,v) - 1 H — (l/jr*S—A>-5—# 

MS : m/ z = 2 8 7 (M+ 1 ) 
5 MMffl 14 4 

N- (1 -i/^ n^^-yVt°-<y - 1 H — f I^iA- A"— 5 — # 

M S : m/ z = 2 9 9 (M+ 1 ) 
MMM 14 5 

10 N- (1 -v^n^^^/Vt^y — 1 H-^f is ;V— 5 — 

MS : m/ z = 3 1 3 (M+ 1 ) 
14 6 

N— ( l —is? u^3ci/;vn°^<i) 3 --f M -iH-^yy/-;v-5- 
15 ^7 7l/*>f-5 K 

M S : m/ z = 3 2 7 (M+ 1 ) 

mmm 147 

N- (l-^<yS?;V7^y-3 — f/VO - 1 H— f V^i/— /V- 5 — ifc/WaJfap- 

20 (a) 3-75/-2-7Wy©^ 

DL-y^y (3. 0 g, 2 0. 5mmo 1) (D^i/Vl/ (2 7 0ml) j&jg 
m^., mm^-X^^^^-jV^^y^rly (30ml) % mthV ^^-As^?^ 

mm) &ua%.itm^ i4o < c(c:t4 8b«js^c„ mj&iB&vs&tim®.* 
=t.$;—a^ (6oomi) tav^cft, mmi^tz-o #b^aS^^no*;P 
25 j^^mm^^ttcm^ tuii. **&«:frv\ 3-7^7-2-7^7^ (1. 5 

9 g , 6 0%) £#fc D 

1 H — NMR (DM S O— d 6 ) : 1 . 0 8 — 1.-3 6 (2H, m) , 1 . 51 
-1. 84 (6H, m), 3. 00-3. 12 ( 2 H, m) , 3. 95-3. 9 
6 (1H, m) , 7. 56 (1H, brs). 
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(b) 3- (MJf;l/7$y) - 2 -Tif^V >><D&f$t 
3-T^y-2-Tif^V>- (1. 4 6 g, 11. 4mm o 1) O^an^/v 

A (4 4ml) MttMJ^W^ (1. 7 5ml, 12. 6 

mmol) , $5£.ZJN£{khV7 = ~/l'J t ^/l' (3. 50g, 12. 6mmol) SrflU^ 

^/g^a^/^-e^tfcj) Sri" 5 ^ i: M £ »9 , 3- (by ^;VT $ 7 ) - 2 

-Ti?W V ( 2 . 93g, 6 9%) 
10 1 H — NMR (DMSO-d 6 ) : 0. 9 8 - 1. 3 6 (4H, m) , 1. 48 
-1. 54 (2H, m) , 2. 63-2. 81 ( 2 H, m) , 3. 22 (1H, 
m), 3. 95 — 3. 96 ( 1 H, m) , 7. 16-7. 49 (15 H, m) , 
7. 51-7. 52 (1H, m) . 

(c) 1— <^l?sU-3- (h ] J^^T5.y) - 2-T"£W V©-^ 

15 3- (Ml -2-7Wy (2. 8 5g, 7. 6 9 mm o 1 ) (D 

7f7tFP77y (30ml) 0 °C^*5V 6 0 ^o-tK*^-^ h y 

?A (4 6 2mg, 11. 6mmol) *M7LkM.\C, ^fflfcl^T 3 0 
7t 0 ^CV^-e. ^ffc-O^/V (1. 0ml, 8. 4 1 mmol) <DT f7t Kp77> 

(5ml) ^^?@.^^:^3V^T3 5>fW^^tT?iSTL., Ita^brf^-n-^ 

20 /^T^-^A (5 7mg, 0. 1 5 mmol) £^P*U ^St^T 6 B#W!fc#Lfco 

BLmm&m^kTkmr*^^ t-zf?;—;v (o. 7m n ^ dmi) ^ 

fb/c^S^v^y Jotfjl'Z) 7 A 7 u-^ bi/^7-r— (n —^^c^ls/? pi n*/VA 

25 -effll^tSr 1 t^jjv- 3- (MJW5 7) -2 

-T-if^/V (2. 2 2g, 6 3%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) : 1. 05 (1H, m) , 1. 22-1. 44 

(4H, m) , 1. 59-1. 65 (2H, m) , 2. 85-3. 02 (2H, 
m) , 3. 41-3. 45 ( 1 H, m) , 3. 97 ( 1 H, d , J = 5. 9H 
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z) , 4. 00 (1H, d, J = 15. 0Hz) , 4. 60 ( 1 H, d, J = l 
4. 7 Hz) , 6. 96-6. 99 (2H, m) , 7. 18-7. 41 (18 H, 
m) . 

( d) 1 -^VvvV-N — h V =f~)V— 3 - 7^y7 5 ^©-^ 
5 1— ' <7vvV-3- (MJ^/VT^y) -2-Ti?W>- (4 2 5mg, 0. 9 
2 2 mm ol) ®^h^fcK^^7^ (11ml) *#?^ mU\cX7Km^V "f- 
r> — <>A (1 4 Omg, 3. 6 9 mm o 1 ) ©r h7tFo77> (2 

2ml) W^lfL, 3 0M#Lfei}^ 3B#P^3S^£^7c 0 WfoW& 
m^nW, 7k^T^*5VNTzK (0. 14ml) N 2N-7X^7- h y <7A7j<^ 

io ^ (o. 3mi) , tK (o. i4mi) ^n&fco ia^feSraefiu $fcf£<E>i&5& 
/v^/y ^y— /i^-e^tB) ^Ifl^tS-ii-J;^ i — o-v 5 ^- n- h y 

3 - Tif ^>-T 57 (319mg, 7 8%) £r#fc 0 
1 H — NMR (DMSO-d 6 ) : 1. 2 2 - 1. 6 5 (7H, m) , 2. 08 
15 —2. 23 (2H, m) , 2. 43-2. 50 ( 1 H, m) , 2. 59 (2H, 
br s) , 3. 17 (1H, d, J = 13. 6Hz) , 3. 24 (1H, d, 
J = 1 3 . 6 H z ) , 7. 12-7. 27 (14 H, m), 7. 44 (6 H, 
m) . 

(e) 1 -^>-v7V- 3— 7f^°77 5 
20 1 -^7-^-N- hV f-fV— 3 - 7if^°77 5 7 (3 0 Omg, 0. 672 
mmo 1) ©iftfll^l^ (7ml) mSLK, SMfrTKl^T^B* (0. 2 5 
ml, 6. 6 3 mmo 1) ^ITU SkifrTT? 3 . 5 fl#HU^#Lfc 0 SJEfcM^lfc 

25 ttfflbfco fflS^M^^^^^-C««, ift^bt 1 — <>-^V- 3 — T 
if/^7 5 7 (10 Omg, 7 3%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) : 1. 2 6 - 1. 6 0 (5H, m) , 1. 70 
— 1. 74 (1H, m) , 2. 28 (1H, dd, J = 8. 1, 13. 0Hz) , 
2. 68 (1H, dd, 3=4. 0, 13. 0Hz) , 2. 7 7- 2. 8 6 (1 



WO 02/100833 PCT/JP02/05609 

105 

H, m) , 3. 25 (2H, br) , 3. 57 ( 1 H, d , J = 15. 2Hz) , 
3. 62 (1H, d, J = 15. 4 Hz), 7. 18-7. 31 (5H, m). 
(f) N- (l-^O-^T^V-3 — f/W) -1H — fy^V- 

5 1— <^^V-3-Tif^^T5:^^V>T N 4 5 (Djf&Km^XRfc 

&V\ N- (1 — <^vvKrif^ V- 3 -^/V) - 1 H— f l/jr^S—A'- 5 

MS:m/z = 3 4 9 (M+l) 
HJfe#J 14 8 

N-Tif-^V- 3 - + /V- 1 H- + y&V— ;V— 5 K 

HJfeFd 14 7 T*#fcN- ( 1 -^y^VTtVsV- 3 — T/V) - 1 H--T 
/-;V-5-*M>f;F (4 9 4mg, 1. 4 2 mm o 1 ) (D^# J — 

(2 8ml) i$?j£tf»K:, ^tftJdT^BlT^^^^Jx (7 16mg, 11. 4 
mmol) % 1 0%s^WJ*JJ— tfl/ (50%^7^, lOOmg) 

;—^/T^^~T7k= 10/1/0. i-e^tfcS) tSfitsrticio, n- 

f/V-lH — T ^^V— fr-5-iJA>&*'V-* K (2 6 7mg, 

7 3 %) 

MS :m/z = 2 5 9 (M+l) 

HJfeM 9 9 <£>;£ifeK:i|l CT]xJ&fcfTfcV\ ^T^^tHft^l 14 9 1 

5 4 <Dfc&m&&$.v*i 0 fc*?u mmm 1 4 s twcn-t^v- 3 — tv^ 

H«J 14 9 

N- (1 -t^/VTHs-fy-S-' < IV) - 1 H i ^J/— 

5 F 

MS :m/z = 2 7 3 (M+l) 
15 0 

N- (1 -^^T-irV^^-3— f/V) - 1 h— - f -y^S— ?V- 5 
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5 K 

MS : m/z = 315 (M+ 1 ) 

miMm 151 

N— ( 1 -4 y/n trVKTif/-^- 3 -4M -1H-- f ^/-/l/-5-^;V 
5 K 

MS :m/z = 301 (M+l) 

mmm 152 

N- (1 vy^/VTH/^— 3 — f/l/) -lH-^y^V-;t/-5-^ 

10 MS :m/z = 313 (M+l) 
HJfe0!l 15 3 

N— (1 — is? o^y^Tf^y- 3 — • { M - 1 H- + 1/*?^/— ;V- 5 — 77 

MS : m/ z = 3 2 7 (M+l) 
15 15 4 

N- (1-r f7t Kn-2H-t 0 7>-4 — i )VT^^— 2, ?V) -1H 

— r a<- 5 -7J/v#>-+$ k 

M S : m/ z = 3 4 3 (M+ 1 ) 

umn 155 

20 N- (8 — O'vvV- 8 -Tif tfv^ n [3. 2. 1] ^ ^ - 3 - + 7V) 
I H-+ /V- 5 -7J^*>-+^ F<D&J& 

(a) 8— 8 -Tif n [3. 2. 1] ^>-3-^r>- 

8-^<V^-8-Tif tfv^n [3. 2. 1] ^"^^>--3-^-^ (5 3 8 
25 mg, 2. 5 0 mm o 1) (D^^J— ?X> (5ml) WM\Z.^ mMltZ.X 5 0 %- h 
Fn^v'/VT^yTkM (18 2mg, 2. 7 6 mm o 1 ) £r3)P;i N Sa^T4 
H#H08S# b 7c 0 SJ&Ml^# M L T# ttfca^^r y 77 <7v^77 7 A^nYf 
07^- (^nn*M/y^;- /V-e^fcB) -eltM-t-S^ir^j: 8 — < 
Z/V/V- 8-Tlftf^ a [3. 2. 1] ^- 3 -^V (5 1 
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6 m g , 9 0%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 4 9- 1. 6 9 (2H, m) , 2. 
04-2. 25 (4H, m) , 2. 59 (1H, dd, J=3. 3, 14. 9 
Hz) , 2. 98 (1H, d, J=l 5. 4Hz), 3. 35 (2H, m), 3. 
5 65 (2H, s), 7. 23-7. 41 (6H, m). 

(b) 8--<:/vvV-8-Xlftfv'^i=r [3. 2. 1] 

7K*fby ^^AX/l"? — £ i» (I5 2mg, 4. 0 1 mm o 1 ) ©Th7fc K 
n^^>- (3ml) MiHT 8 — If n [3. 

10 2.1] 3r##ls— 3— ^"dr^A (230mg, 0. 99 9 mm o 1 ) CO 

rf7tKn77y (4ml) Ili^lT U 8 B#H8ig$fE L7t 0 W&ftL&fcfc 
m-e^mi^, 7k (0. 2ml) , 2N-&Wtfk1~ h V V J*ikf®& (0. 4ml) N 

?k (o. 2mi) <Dmx~tox.xmw\^fr 0 m&to&mm^, mm^mm^ 

MtSrilCj;^ ^*<D^^fc£^tr8-^>i^-8-TlFfc^^P [3. 
15 2. 1] (2 4 6mg) £r#fc 0 

(c) N- (8 -^O-vW- 8 -Tif If n [3. 2. l] ^^-3 — f 
/v) - l H-^f y^v -;v- 5 - *;^>f 5 K 

8--0-^-8-7f t'^^n [3. 2. 1] ^r-^-^ly — 3 — X 5 ^""SrfflV^^ 
^MI4 5<Djjfe\£l£'CXIxJ&&fTtl;\t\ N— (8 — O^^- 8 -Tif tf->^ 
20 P [3. 2. 1] ^ ^-3-^/1") - 1 H-4 y^y 5 - A— 5 -y&^tff^U-* 

MS : m/z = 361 (M+ 1 ) 

mmm 1 4 s ©^*femisc-cK^sr^T3&v\ ^T(-^-f-«^j 1 5 6 <ott&m*: 

^bfc 0 7t7cU H»!J 15 5 TWcN- ( 8 8 -Tif tf x/? a 

25 [3, 2, ll *?*-3 — f/V) -1H — i ISPS'— /V- 5- #7^/1? K 

H«J 15 6 

N— (8-7fH^P [3, 2, 1] ^-^^-3— T/P) -lH-fy^y- 
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MS : m/z = 2 7 1 (M+ 1 ) 

mMM4 5oMt$CT^^trv\ mTi^i-HWJi 5 7 0ft^^^ 

HJfefll 15 7 

5 N- (1 -Tif tfv^n [2, 2, 2] ^^-3— f/l-) -lH-^f^V- 

MS : m/z = 2 7 1 (M+ 1) 
MMM 15 8 

trans-tert — 4 - [ (1 H--f l/^V — JV— 5 f 

10 —/I/) 7$/]^^^^i/yl^/W^;7- h©^t£ 

(a) trans — tert — 4 - 7 ^ / v'^' n^^rv , ;V^;W^ - 
r- 

trans — 1, 4-^7$7^n^ty (5. Og, 4 3. 8 
mmol) ©^nn*M (100ml) tfll, ^UfcXi?- t e r t — ^f- 
15 /fr^ — h (4. 7 8g, 2 1. 9mmol) ©^nn$;^ (7 5 

m i ) mwt^M^ i. 5mmwftvfr 0 Bn&m&mm^frmz., mtt^-^i/ 

f^77^- nn^V^ ^ /—^XT^^=-TtK= 9 0/1 
20 tt}) -CJfbML-. trans — tert 4 — T $ 7 vVl^V 

s<*-h (2. 8 1g, 6 0%) ^#^: 0 

(b) trans-tert — zf^-jiV— 4 — [ (1 H — f — 7P— 5 — f 
71-77 7 5/]^^ U^3rl/;V$UVs^?. — h (D^JSfe 

###!J 1 -e#7c 1 H — T 5 -#7Wj^®? ( 2 0 0 m g , 1. 23 

25 mmol) ©N, N- ^/l^p< AT 5 K (15ml) mfa^PlZ.^ trans 
-tert-7Y/V 4 -75 7 P^dri/;^;WV — b (3 17mg, 1. 
4 8 mm o 1 ) , h V ^=3~}VT 5 V ( 0 . 172ml, 1. 23 mm o 1 ) „ 1 
-cx^vt— 3 - ( 3 ' - v>7< f;V7 577 s p tf/P) #7V/f? v>-f 5 K • 
(3 5 5mg, 1. 8 5mmo 1 ) % t Kndfi/^J/j/ MJ TV— A* (2 0 0 
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m g , 1 . 4 8 mm o 1 ) &Mx., ^i&fclT 1 H#K^#bfc 0 KlfoMWi%: 5 0 

rans-tert -t/^/V- 4 -[ (1 H — ^ >-^V-/V— 5 -^/V 
AO 7 5 /j^n^^/l^W^ — > (4 3 5mg, 9 8%) Sr#fco 
5 1 H — NMR (DMSO-d 6 ) 5 ; 1. 18-1. 44 ( 6 H, m) , 1. 
36 (9H, s) , 1. 82 (4H, m) , 7. 54 ( 1 H, d, J= 8 . 6 
Hz) , 7. 8 1 (1H, d, J=8. 6 Hz) , 8. 17 (1H, s) , 
8. 19 (1H, d, J=7. 6 Hz) , 8. 2 9 ( 1 H, s) . 
H»J 15 9 

10 N- (4-7$ /^n^^V/V) -iH-^^7-/V-5-W>f;F 

MMM 15 8 "C#fc trans — tert — 4 — [ ( 1 H — -f >i^V" 

— 5 — OK£A/J?~A0 75 /]>^ n^^e/^;w^ — h (4 2 0mg, 
1. 17mmol) tM)7/^ng|i (6. Oml) £riOx., Sfi^t 1 
15 ift#bfc 0 Kifc^^MffMtUfc^ *<DWffiffi&\Z=z* S -A* (10ml) 

o^r^AO - i IspV-fl'— 5 —ijsistf^y-* \f h y 7;^n^it 

( 3 6 3 m g , 8 3%) £#fc D 
1 H — NMR (DMSO-d 6 ) 8 ; 1. 44 (4H, m) , 1. 96 (4 
20 H, m) , 3. 0 0 (1H, m) , 3. 7 3 (1H, m) , 7. 5 6 (1 
H, d, J=8. 9 Hz) , 7. 8 0 (2H, m) , 8. 19 ( 1 H, s) , 

8. 2 8 (1H, d, J=7. 7 Hz) , 8. 30 (1H, s) , 13. 2 
7 (1H, s) . 
MMM 16 0 

25 N- (4 -t^y^ n-^vvv) - l H-^f /V- 5 -#^/K=3r^5: K 

( a ) tert — y^/V 4 — fc Kd ^^v^ n^^iX/l^/P/-^ — h O-^J^ 
f7^-4-7^^p^t/^ (8. 0 6g, 7 0. Ommo 1) <D 

t j — /i^mmm (122. 5 m 1 ) ^ mmz&^T&wuti- h v v a 
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(2. 9 1g, 7 2. 8mmol) (DzM» (5 2. 5ml) ^P^fcfH-, i?- t 

--f^-A' (15. 9g, 7 2. 9mmol) &1N?L, MUK$3\,^X 

Ji^iti!^ |Efej!Slbx t e r t—^^/V 4 — fc K'p^v'v'^ n^^i/;!/*/^ 
5 (2. 70g) Ltffc, TKWSrlN-t&ife-Cif^i^ 

7 ^ — n o ^/l^A/g^rc^-e^tH) TrffiM^-TS n £ Hi £ <9 , tert 
-r/^/V 4 - t Kn^V^ n^VA'*^^ - h (11. 3 g) (^HrT 
10 14. Og, 9 3%) £r#fc 0 

1 H— NMR (DMSO-d 6 ) : 1. 0 6- 1. 2 0 (4H, m) , 1. 35 

(9H, s) , 1. 6 9- 1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
m) , 4. 48 (1H, s), 6. 64 (1H, d, J = 7. 5Hz). 

(b) ter t-7'f> 4 - t^V n-\^^;WV - h ©M 
15 mt^-^-f-V Si; (i. 7ml, 19. 5mmol) (Di^C^^X^^Wm (30 
ml) m x -6 0lCWf;V^*^K (2. 0ml, 2 8. 2 mm o 1 ) 
(Dmt^^U^mW. (6ml) ^lO^WTlTL, 35^-6 Otl^^T 
1 0 #H89H$ Lfco ftV^ter t- ^fvv 4-t Kn^f Zsis? o -^=¥ vvt-# 
/W^— h (2. 5 6g, 11. 9mmo 1) ©tf^f (14 0 

20 mi) ^3 5#ik]jwt?rtu - 6 o o c^^ov^-c4 o^mmw^o h v ^=f- 

;VT^^ (8. 4ml, 6 0. 3 mm o 1 ) £r — 6 0 o C^*5V>T*D^7h^i31, S 
iBJ^i&K^iftUfco SJSiS^teK:2KSriP*. N ^on^AfittiLfco ^TtH 

25 ^77^- n n*;V^/@|ixf "T?ii*KSr"t-3 r £ m J; Q , 

tert— 7^/1/ 4 — a-^^^/l^/W^ — h (2. 2 3g, 8 7 

%) Sr#fc„ 

1 H — NMR (DMSO-d 6 ) : 1. 0 6- 1. 2 0 (4H, m) , 1. 35 
(9H, s) , l. 6 9- 1. 7 6 (4H, m) , 3. 12-3. 31 (2H, 
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m) , 4. 48 (1H, s), 6. 64 (1H, d, J = 7. 5 Hz). 

(c) 4-T$ y ->y n^3rU-y l/co&$, 
tert-^V 4-^y'>^nAdr->/^;w^-h (1. OOg, 4. 
69mmol) (Di&ftiy ^ (47ml) ^tcl, iltt Ml 
5 (4. 3ml, 5 5. 8 mm o 1 ) ^*P^, M^T^dft#b7t 0 SJfc 

m(Dm%&m&^^vxmhtifcmm$: 1 N-;«t h y ^^m^Km^\ 

7?;^P^f/y (3 7 8mg) £r#fc 0 
10 (d) N- (4 >^ cr^^i//p) - l H-^ V^V— /V- 5 

N- -1H — fy^y-/V-5-}!j;W5K 

15 MS:m/z = 2 5 8 (M+ 1 ) 
MMM 16 1 

N _ [ 4 _ (y ^vK/- ^ y ) >>^ n ^^r^/V] - 1 H — f is /V- 5 

^Jfe0»J 16 0 7?#fcN- n^dfi/'A') - 1 f /V 

20 (4 0. Omg, 0. 1 5 5 mm o 1 ) (Dy $ J — /V ( 1 . 

2mD mmzmk ( o . o 9 6 m 1 ) &ma u ^m-e 3 0 ufc 0 

^<D^lcl4 0%^ f^7$ >-7K^^ (6 0. Omg, 0. 7 7 7 mm o 1 ) £r 

#o $ b m 2 n#RB^t& bfc 0 #cfc y TKafrffcra 5 h y 9 a (48. 

7mg, 0. 7 7 7mmo 1) (D* # J— jV (0. 6ml) M^ITU, £b 
25 tMt 2 2 I^Wiftiftft^ LfCo 1 NTkBMfc?- h y y ^Tfc^ ( 0 . 

8mi) %Mx-xmuxw%Mw^t^ mmtm vx&hiriitm&jmi#Mt& 

v y # fjvjj 7^^d^ h^77^f- (y n n^jWA/y ^ y — ^/T^^E- — T 
zk=l 0/1/0. l7?^fcB) T?*»J4-f5-4:^«fc?J> N— [4- (y^vvr$ 
y ) iyy vvv] - i H — f 5 -TJ^wl^l^ K ({SfMtMU© 
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M&W) (12. 2mg, 2 9%) RXfN- [4- (^f/VT^/) i/^n^^ 
*S>V\ - 1 H — T -y^S—JV- 5 -#/t^>f - 5: K (i*»£#J<DMt£#0 (28. 
3mg, 6 7%) £#fc 0 

SWHfcMS :m/z = 2 7 3 (M+l) 0 
5 HJfeM 9 ©^fefeilp CrM/S^rff fcv\ KTi-^t»J 16 2 1 7 

0(D^#)^J^Lfc o fcfcU HJfe^l 5 9-C#fc trans -N- (4-T 
5; / v-^ - l H — f 5 — K h y 7/1^ 

^Jfe^iJ 16 2 

10 trans-N- [4- (^^7$/) n^df-f /l"3 -1H-^^V 
— yl^— 5 p 
MS :m/z = 2 8 7 (M+ 1 ) 
HJt^li 16 3 

trans-N- [4- v^n^^vW] — 1 H — i^tfy*— 

15 /V- 5 K 

M S : m/ z = 3 1 5 (M+ 1 ) 

mmm 1 6 4 

trans— N- [4- {4 VzfnlfjVT ^ /) ^a^^;V] -1H — O 
5-#/l^>1^ K 
20 MS :m/z = 301 (M+ 1 ) 
HJfeM 16 5 

trans— N— [4- (^^n^;V7^y) ^^P^->M -1H — { Is 
&y*— /V- 5 K 
MS : m/z = 313 (M+ 1 ) 

25 mmm 1 6 6 

trans-N- [4- (^^0^^757) iy^n^^-^;V~\ — 1 H--f 
IsPS—jV— 5 /i/jj? 3^5: K 
M S : m/ z = 3 2 7 (M+ 1 ) 
MMM 16 7 
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trans-N- [4- (^n^^7 5/ ) - 1 H--f 

MS : m/z = 3 4 1 (M+ 1 ) 

16 8 

5 trans-N- [4- (fh7t K cr — 2 H — tf 7 V— 4 - — i A/T 5 7) 
n^7/V] - 1 H — f 7V- 5 -#^/J?^1^ K 

MS:m/z = 3 4 3 (M+ 1 ) 
UW\ 16 9 

trans-N— (4- { [2- (^^v^/V^-^rv/) o^/V] 7$/} 2^ 
10 ^r^/v) - 1 — 4 5 —XAs-ft-Z-y-^ K 

MS :m/z = 3 9 3 (M+ 1 ) 

17 0 

trans-N— (4 - fc^y v 5 ^- 1 — u^^^A^) - lH-^>^ 

7— /V- 5 5 K 

15 MS :m/z = 3 2 7 (M+ 1 ) 

mmm 1 6 1 ©i^K:aj!^TKjt&&-?T#v\ ^Ti-^-rn»j 171 — 172 

©fls<a>4& L;/fc„ 
HJSfeM 17 1 

N- (4— Tif^S*^— 1 — (AsUl? u^3fi/;V) — 1H — 
20 tf/Vtff^M^ K 

2«cD^ttf£) 
^ft^^ttMS :m/z-2 9 9 (M+ 1 ) 0 
17 2 

N- ( 4 - U ^y- 1 - ^ n -.^r - 1 H — f Is PS— A*— 5 - 

25 #/V,J^f-3: K 

jffg^£#:£ ^ }e:M S : my z = 3 1 3 (M+l) 0 

^-a-^bfco fcfclU 4- ( { [ (-<V^7V^-^-» #/VtJ?^] 7^ 
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mnm 173 

trans -- <VvvV { 4 - [ (1 H--Y >^y-/P- 5 — { ;Vt$=.jI>) T 
5;/] ->^n^drv'^} 7^/K# — 
5 1 H — NMR (DMSO-d 6 ) 6 ; 0.9 2- 1.0 5 (2H, m) , 1. 
25-1.43 (3H, m) , 1.70-1.78 (2H, m) , 1.82-1. 
91 (2H, m) , 2.88 (2H, d, J = 6.3Hz) , 3.68-3.8 
0 (1H, m) , 5.01 (2H, s) , 7.2 8-7.4 0 (6H, m) , 
7.54 (1H, d, J = 8.6Hz) , 7.84 ( 1 H, dd, J = 1.5, 8. 
10 6 H z) , 8.18 (1H, d, J = 7. 4H z) , 8.19 (1H, br), 
8.31 (1H, s) , 13.24 (1H, br) . 

-^J5£b7L 0 fcfcU mmmi 7 3-?#7tt r a n s — <^i?/V {4- [ (1H- 
^i/^A- JV— 5— 7V$jjVt$=.M 757] */9 n^^iy/U} 7=M^7—^7 
15 —h&WMK^^o 

mmm 174 

trans-N- [4- (T 5 7 * ] Ss? P-^vvV] -lH-^f^Y 

—/V- 5 -^^#=ari^5; K 
: 2 5 9 ~ 2 6 1 °C 

20 mmm 9 9 <D^m^m zxR^n^\ ^T\^-rmmm 175 —njfeM 1 

8 3 (Dik-&Vt>&'&J$.Lfco fcfcU »il 7 4-e#fct r a n s-N- [4- 
(7$/^f^) v-7n^^>/K) -1H — f ;V~ 5 -^/7V^>-^5: K 

m=Mw 175 

25 trans-N- {4- [ (^^75 7) ^ ^"^] ^ tt^dr^/M -1H 

MS : m/z = 3 0 1 (M+ 1) 
MMffl 17 6 

trans-N- {4- [ (^f;V7^;) ^ ^/^] v^o^^/V} - 1 H- 
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+ >>&y— 7V~ 5 -jj/Vtf^y-* K 

MS : m/z = 3 2 9 (M+ 1 ) 

mmm 17 7 

trans— N- {4- [ Wy^nlf;V7U) fvKl n^^v'/V} — 
5 1 H — f ly^-J—jV- 5 -^7/V7}?=3ri?-5 K 
MS: m/z = 3 15 (M+l) 
H»J 17 8 

t r ans— N— {4— [ (v^ a $ 7 ) i/^ a^^rv-yl^} 

1 H f V^y— 7V- 5 K 

10 MS :m/z = 3 2 7 (M+l) 
mM\3\ 17 9 

t r a n s — N— {4— [ 03»^ a "fsf-flsT 5 y ) p< ^Vl"] d^df- vVl+ 

- 1 H — f l/#^S— 5 -#/l^=3r1?-5 K 
MS: m/z = 3 8 1 (M+l) 

15 18 0 

trans-N- {4- [ (S/^n^y^7 5;) ^ ^/V] v'^n^^V} 

- 1 H- + V^y*— /v- 5 K 
M S : m/ z = 3 4 1 (M+l) 

HJfeM 18 1 

20 t r ans— N— {4- [ (v^ n^^v^/^T 5: / ) ^ ^Vl/J t/^ n^^^k} 
-lH-^f /V- 5 -#^/^+5 K 

MS : m/z = 3 5 5 (M+ 1) 
mM\n 18 2 

t r a n s — N- {4- [ (r^t Kn - 2 H- is— 4 — 1WT§7) ^ 
25 y^n^^H - 1 H-f y^y'^V- 5 - *M>t 5 K 

MS :m/z-3 5 7 (M+l) 

mMm 18 3 

trans-N- [4- (t 0 ^y^y-l — ^vl--) yyn^v/;p] _i 
H-+^V— 7l^-5-^7^^>-+5 K 
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MS : m/z = 3 4 1 (M+ 1 ) 

mmm 1 s a 

5 trans— N— (4-t Kp= 3 t'>v'^ o^^) 

MS : m/z = 2 6 0 (M+ 1 ) 
HJfeM 18 5 

N- U-^^vVv^ u^iy/U) -1H — f >^V-;V-5-*;^>t5 K 
10 MS: m/z = 2 5 8 (M+ 1 ) 

MMM 18 6 

^ 4 — [ ( 1 H — 4 l/jf^—sls— 5 — f jVJj ;V) 757] ->^rr — 

MS: m/z = 3 0 2 (M+ 1 ) 
15 mM{3l 18 7 

N— (4-t Kn^v^^A-v-^ n^drvvv) - 1 H-^ y^/l'- 5 

HJfeM 18 6 ^A 4 - [ ( 1 H-/ is^S—As— 5 — f;V^^7]f^ 

A) 757] ^ a^^r^^^^^-S/T/— h (30. Omg, 0. 0951 
20 mmol) ©Tb7tKo77V (3. 0ml) ^^^^TTTK^b^ 5 * U 9^ 
17 A (10. Omg, 0. 4 5 9mmol) U ^Dfl&ffiSftT 2 B#^^W 

#Ufd 0 SlfeSt^ 1 N7Km^ h y !7 AtK^ ( 0 . 8ml) %%\}zlX^UX*4%: 

umw vtc^ mmtm x^xmb^t^^mnm.^^ $ / — ^ c 3 . omi) 
x £ h 1 H#f H ^*^.a# u t- 0 mmn @it^y* ^vi^ ^ ^ ^ a 

25 ^b7*77^- (^n3*M/^;-^2 0/K« Ttlt5^^ 
^£9, N- (4- t Kn^r^^f^>^ n^df-i//i/) _ i H — fy^/- /U- 
5-77/^>ih$K (2 3. 5m g, 9 1%) £r#7t 0 
MS : m/z = 2 7 4 (M+ 1 ) 
18 8 
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t e r t — 3 - [ (1H-- — < jVi3 AstS—A) 75 

/] ^n^^w^-f©M 

(a) tert-7 J f;V 3-757^^ n^^fy*-/^ - b©M 

1 , 3-^7 5 / v-^ ln^^i^V ( 1 5 . 0 g , 13 1 mm o 1 ) (D? u P*;l/ 
5 A (3 0 0ml) Mtv 5 - t e r t -7'^^^-*'^- b (14.3g, 6 
5 . 5 mm o 1 ) O^pp (210ml) M*IT Lfcf SfiT«i 

Y) t e r t A> 3-75 / 5^ n'xdf -JMofr — h (1 3 . 0 g, Jfc 

10 $92 %) Sr#fc 0 

(b) tert-7*f;V-3- [ ( 1 H->f y^/-;V- 5 - >f 
/V) 7 5/] a^^ri^/Kfr — — h©M 

wii3 8 (e) (D^m^mcx^^n^\ nm<D4k&vo&&mi>it 0 t- 

7cU tert-^ 3-75/ a^fy*-/^^- f ^J|Mv> 
15 7c G 

1 H — NMR (DMSO-d 6 ) 8 ; 1.10 (4H, m) , 1. 7 2 (4 
H, m) , 1.94 (1H, m) , 3.79 ( 1 H, m) , 7.54 (1H, 
d) , 7.83 (1H, d, J = 7.1Hz), 8.17 ( 1 H, s), 8. 
25 (1H, d, J = 7.9Hz) , 8.31 ( 1 H, s) , 13.23 (1 
20 H, s) . 

mmm 1 s 9 

N— (3-75;^n-^^V) -1H — i "s^S—fls— 5 —jj 5 K 

MMM 18 8 t e r t — :/^vl— 3 - [ ( 1 H-^f ^^)/^- 5 

25 /V#/l^~A0 75/] y^P^y;v*-/^-h (3.0g, 8.3 

mmo 1 ) £rv^ on/^^ (32ml) fcSB»U. b U 7;l/tnHil (3 0 
ml) ^Ttfcl, ^E.-r«|f#L^c ^S^Tf ±U h^xy^x 

m^7k (10ml) LfcSU fifPfiW* (50ml) SrAn jfc^irc 2 H#W 
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5K ( 2 . 2 g , Urs£ 9 9 %) £r#fc 0 

1 H — NMR (DMSO - d 6 ) S; 1.14 (4H, m), 1.76(3 
5 H, m) , 1 . 9 6 ( 1 H, m) , 2.72 ( 1 H, m) , 3.28 ( 1 H, 
m), 3.8 0 (1H, m) , 6.72 (1H, d, J-8.3Hz) , 7. 
54 (1H, d, J = 8.8Hz) , 7.83 ( 1 H, dd, J = l. 5, 8. 
8 Hz) , 8.25 (1H, d, J = 7. 9Hz) , 8.31 (1H, s). 

mmm ho <D^m-mcxR^n^\ sxri^-rmmm 190 — 193© 

10 ik^m&^f&^fco fcfcU HlMl8 9f#fcN- [3- (7$/^f;v) ] 
*/?n^**//l>'} - ih — f /U~ 5 K^J^I4i-ffi V^c D 

19 0 

N- [3- (^f;U7 5/ ) ] v^u— ^v^/P] -1H — f ;V- 5 - 

15 ffik/ft : 225 — 226 °C 
MM®} 19 1 

N- [3- Wy^ntVVT^/) ] v^n^3-;//K] - 1 H — fZsjf-S— A— 
5 K 

: 222 — 223 °C 
20 MMM 19 2 

N- [3- (^f;l/T$/) ] ^n-^vvKl -IH-^f >^;U-5-A 

ft^C : 216 — 218 °C 
HJfe^J 19 3 

25 N- [3- (^p^f;V7U) ] S'* n^a^>7l/] -lH-^y^Y-^- 
5 -jfr/VtffdMJ-* K 
iSt<& :247 — 249°C 
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mmm 194 

MS : m/z = 3 0 2 (M+ 1 ) 

5 MMW 18 7 <D^femmC"CRjiSSrff3&v\ OT^-f 19 5 <D4\&Qa& 

^bfCo fc^U HJfe^J 19 4 "C#fc^ 3 - [ ( 1 H — f A— 

19 5 

N- [3- (k KP^Wf/l/) v^n^^rvvR] — 1H — <l/#^/~-fl — 5 — 
10 tf/VtffSM^ K 

M S : m./ z = 2 7 4 (M+ 1 ) 
MM 19 6 

N— {3 - [ (^y^7^7) P^A-] v^a-^v^W - 1 H (Is^S 

—/V— 5 — jjju^^-y-* \?<D&J& 
15 (a) 3- [ (ter t -~f Y ^l/?} ;VtS=-;Is) 757] n^^f-^^/V 

3 -75 y n^^ff-V^PaffVift (1. 0 0 5 g, 7.0 2 mm o 1 ) ©2N 
-i&Wfcl- MJ ^AtM§*& (1 4 m 1 , 2 8mmol) N 1 , 4 - v^^lJ-V 
(1 5ml) ?$«£7k^T^£PU i?- t e r t -^f/^-^- h ( 3 . 
20 2 5m 1 , 1 4. 1 mm o 1) &lMx.X1fe&8tft bfc D ^-K^tK^IR IT^i 
^/l^— TVU-cSfc^U TkSfcl N-M^PtTpH6-7 i Lfc^fc, 5% 

-£»7K*# y <> ^TK^tt^r p h 2 ~ 3 1 vtc 0 mm^^x* 3 mttai u 

i&Cjz^ 3- [ (ter t — y hdf->^7/VjJ?=:/v) 7$/] p^^It-^/V 
25 si? Vgfc ( 1 . 5 8 7 g , 9 3%) £#fc Q 

(b) ter t-^/V 3- [ (^y^/V75y) ifr/Vjfc/V] ->i7a^ 

3— [ (ter t -7 Y^yftAsiR— M 757] n^^^^^z/V/^^^ 
(0. 5 0 2 g, 2.0 6mmo 1) ^no^V (7ml) 
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A^T 5 > ( 0 . 4 4 8 g , 2.27 mm ol) n a 7 ^ ^ (3ml) jgfflu 

1 - t KB^M^XbP T*S—JV (0. 3 3 7 g, 2.4 9mmol), 1 

3 - ( 3 ' - v>7 ^y/P fcW) XAs^M 5 K • ( 0 . 

477g, 2. 4 9m mo 1 ) £ ;tT,Mdf# Lfc 0 t«£SW^5vl^#fX 

5 u 5%-W7K^^ y (2@) , fsfpsw* (20) , mo'&.mjk 

nt h J?? ? j — -fc;v2*/mfc^^= 20/1 T«mm) x*mmir& - 

tlZ-XV, ter X-y^jV 3- [ (i?-<y^;V7 5 7) ^77V^^/V] 

h (0.7 9 6 g, 9 1%) £r#7c 0 
10 (c) 3-7 5 7-N, N-v?^V^^^a^.drih^^77V^>ih5 K • — it 

ter t — r/^Vl" 3- [ (^7^;V7^;) ^./l^'/l/] ->i7 lrr^^if 
—^7 — h (0. 7 4 9 g, 1.77 3mmo 1 ) Kn77^ (4. 5 

ml) 4 N-tt/ 1 , 4 - ^^rtVM (4.5ml) ^P^T«Jt 

15 #b7c 0 ssift^«jEE©*ufc« h/K^-eagi (20) tsr^ia 19, 3 — T 
57— N, n — s^^^/i^^ n^^i^>-^/v^^i^5 F • — i&^ii: (0.8 4 
8 g , > 9 9 %) 

(d) 3- [ (^y^7 5/ ) 7rM7j P^t>7^y©tj$ 

ytafrffcy ^ A T7V (0. 3 3 7 g, 8.8 9 mm o 1 ) Or fyt Kp 

20 777 (5ml) l«t3-7 5 7-N, N- i^VvvV^ n^df-f-^^/P 

#=¥17- 5 K • — (0.848g) OTf7tKo777 (5ml) 

MTLfcft, WlttT3«#Lt 0 ^Sr7»-e^|IL, 7k (0.33 

ml), 2 N-7»fW- r- y £ A 7 K?« (0.66ml) , tK (1.0ml) (DM. 

|c»Tlfc©*)^ »^t7^ MIt«Jlfc„ t>?«£MJ±^U 
25 ^7-^ (10) , Y;v^ (2HJ) -CRmb7c#. 9. 

3- [ (^y-^7 5 7) 7 ^P^W7$y (0.5 5 0 g, 9 

9%) £r#fc 0 

( e ) N— { 3 - [ (^y^/V7 5 7)7 ^7V] v-^ n^^^/V} - 1 H- 
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3- [ (^i?;V75y) *1-?\>] ls?u^ ^l/T^> (0.5 4 2 g, 1. 

7 6 mm o 1 ) ©N, N- ^/V^/Vi^T 5 K (5ml) 'MWK, 1 "C 5 

#fc 1 H-^ l/^S—A,- 5 (0.285g, 1.75 mm o 1 ) N 

l-tFD^yXMJ7y^/V (0.2 8 5 g, 2.11mmol) , 1 
5 9vl/- 3 - ( 3 5 ^-iVT ^/^n tVV) %Asi$*M 5 K • — ( 0 . 

40 9g, 2.13mmol) $r*Px.T,««#Lfc 0 1 N - zfcBMb"?- 1* !J ? A 
7K^«r*B^."CS^BI^^ (3 0) -ettfctiU #7KM^^v"^A-C^#bfc 0 

= 3 0/itittl) -c»$H-<5- t)N— {3 - [ (^y^75 7) ^ 

10 ^nr^Mrf/W K (0.6 0 

5 g , 7 6%) £#fc 0 

1 H-NMR (DMSO-d 6 ) 5 ; 0.5 2-0.6 3 ( 1 H, m) , 0. 
75-0.86 (1H, m) , 1.13-1.37 (2H, m) , 1.69 — 1. 
88 (4H, m) , 1.93-2.03 (1H, m) , 2.19 (2H, d, 
15 J = 7.3Hz) , 3.49 (4H, s) , 3.7 5-3.8 7 ( 1 H, m) , 
7.2 0-7.2 6 (2H, m) , 7.3 0- 7.3 7 (8H, m) , 7.55 

(1H, d, J = 8.7Hz) , 7.84 (1H, dd, J = l. 6, 8.7) , 
8.17 (1H, d, J = 7. 9H z) , 8.19 (1H, br), 8. 31 

(1H, s), 13. 25 (1H, br). 

20 mmwi 3 9 <Dj?mzmcxRj&&ftft\'\ wtwhiwi 9 7<Di\&m& 
^Lfco fcfc*u mmmi 9 6x*mcN— {3- [ (^y^r^y) 

a/] ^ n^df^i^} - 1 h — < i/^-J—jv- 5 —Zuv&^-y-* K^Jm^N-^ffiv^ 

^M#!J 19 7 

25 N— [3- (TS.SJ'f-M ] v^^a^^rS/^] — 1 H — i — JV— 5 — 3j 

MM : 2 3 0 ~ 2 3 1 °C 
0 1 <Z>f!^#)£r#j5feLfc 0 
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mMn 19 8 

c i s-N- (2-tKo^^o^i/;V) 

MS:m/z = 2 6 0 (M+ 1 ) 
5 MMH 19 9 

N- (2-t Kn^v^a^df^) -lH-f y^-;v-5-*;V^f 
$ K 

MS : m/z = 2 6 0 (M+ 1 ) 
Hifefcl 2 0 0 

10 N- (2 — J-cf-lVt/tu^^yiV) — 1 H — f 1/ fts— 5 — >& A'/K^f 5 K 
MS : m/z = 2 5 8 (M+ 1 ) 
HJfeM 2 0 1 

c i s — :x.^vv 2 - [ ( 1 H--f — ft* — 5 75 7] 

15 MS:m/z = 316 (M+ 1 ) 

18 7 ©#fetelp&TKJES£r?T&V\ ^T^^-f»^!j2 0 2 <D-fk;^#j£r 
^Ufc 0 fcfcU »2 0 1TWcc i s-^c^-A 2- [ (lH--fy^ 

20 MMM 2 0 2 

c i s-N- [2- (tKn^f/V) 5^ n^^V/V] -lH-'fy^- 
/V- 5 — ^V/K^M*-* K 
MS :m/z = 2 74 (M+ 1 ) 

H»J4 5 ©Mfc?CTS^mV\ l^Tt/TtMi 2 0 3 (D\\^m?t 
25 j3feb7t Q 

^Jfe0»J 2 0 3 

t r a n s — =^^-;V 2- [ ( 1 H —- ( Is^^f—jV— 5 -4 )Vi$,=~;V) T$ 
MS : m/z = 3 16 (M+ 1 ) 



WO 02/100833 PCT/JP02/05609 

123 

mmm 18 7 <D%mtemzx%.ffc&ftt^\ sx-fi^irmmffl 204 <D\^m 

&&}&L.fc 0 fcffU Hli2 0 3 TWc trans -^JV 2 - [ ( 1 H- 
^fy^V—^-5 — { ;V%;l;7$=^/V) 757] ^ n^^ir^^/l^^yi/— r- 

5 ^Ufe^J 2 0 4 

trans— N- [2- (tKn^^f/P) 5^ n^3f -1H-^^' 
MS:m/z = 2 7 4 (M+ 1 ) 

MMM4 5 (D;fr£fe^CTKJS£fT&v\ J^Ti-^i-^»!J 2 0 5 (Dte&m%: 
10 ^bfco 
^ffe^lj 2 0 5 

/5VV 1— [ (1 I/PS—A'— 5 — Ol^A-tf:— ;V) 75/] i/^u^ 

MS:m/z-3 0 2 (M+ 1 ) 
15 HJ&M 18 7 ©#feK:!pCTKJfe<SrfTftv\ ^Tfc^i-^»!] 2 0 6 <oft&m 
«r^bfc 0 fcfcU HitfiJ 2 0 5 -C#fc^ 9vP 1 - [ (lH-^f /V 

2 0 6 

20 N- [1- (tKo^^f/V) i/^n^drvW] - 1 H-4 ;V- 5 - 

MS :m/z = 2 7 4 (M+ 1 ) 
MJ&M 2 0 7 

n- (1 —'O'itA'— 5 -^-^y trn y 3 — ivv) -ih-^^y^- 

25 /V- 5-^>/^^K Kro^ 

(a) 1 — O-i^/V- 3-t°P y i^^/V^y^GO^^ 

/^vV 1 — <y>vV- 5 — ^"df-y- 3 - tfu y i^^/V/j^y V— h (2. 
0 0 g , 8 . 5 7 mm o 1 ) * 7 — /V (10ml) % 7b7tKP77y 

(iomi) <Dm&mmz.mM v±m 2 n^ksmh y ^ •> atm« ( 8 . 6 m 1 , 
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1 7. 2mmo 1) 2 0 ^fMff&SM Lfc„ 50»T#, SJ^^^Tk^b 

£ -ci — <yvvv- 5 -t^y- 3 - y v^^^^v^v^ ( 1 . 83g, 97 

5 %) £#fc 0 

1 H — NM R (DMSO-d 6 ) 8 ; 2. 56 (2H, m) , 3. 80 
( 1 H, too) ,, 3 . 15 (2H, m) , 3 . 2 5 (2 H, m) , 4.36 
(2H, q, J=8. 6Hz), 7. 27 (5H, m) , 12. 61 (1H, 

s) . 

10 (b) tert-7'f;V 1 —^Zs&jV— 5 y - 3 - tfu U v^/l^/V 
^y — 

! 5 _^-dpy_ 3 _ f p ij ^v^;^^^^ ( 1 . OOg, 4. 5 

6mmo 1) £t e r t-^W^^/V (6ml) ^?§7>U h V xf;V7 
5:^0. 76ml, 5. 5 mm o 1 ) x.fc# >>y ^ =-/Vfc^ tfc y A-T v> K 

15 (1 . 3 8 g, 5. 0 2mmo 1 ) ^tert -^f^T/V^^V (4ml) 

^DYf^7^ (i^m^^/v/^drf-^^fcB) xmm-tz ^tiz-^v 

t e r t — Zf^/ls 1 — 5 -t^y- 3 - t°n y ^-/V#/w^y — f 
20 ( 4 8 0 m g , 5 1%) ^#fc 0 

1 H-NMR (DMSO-d 6 ) 5 ; 1.34 (9H, s) , 2. 23 

(1H, dd, J=5. 7, 16. 8Hz), 2. 61 (1H, dd, J=8. 
6, 16. 8Hz) , 3. 01 (1H, d d , J= 5 . 7, 9. 9Hz) , 
3. 43 (1H, dd, J=8. 6, 9. 9Hz) , 4. 03 (1H, m) , 
25 4. 3 6 (2H, s) , 7. 3 0 (6H, m) . 

( c ) 4-757-1 -^O^/V- 2-h°n!J^yy - i^^cD-g^ 

t e r t-y^vv 1 — ^y^y/v— 5 — ^-^y— 3 — y i^— /^/W^y — 

f (480mg, 1. 6 5mmo 1 ) f7tKn77^ (6ml) fC^j&>U 

4 N-mt7km/^^-^^ (6. 0ml, 24mmol) ^^B^fcff N MUX 
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Lfco KJfctfl-Tf^ ^m^^^A-^—TA- (3 5ml) Sr^D^LfcO 

tifctZ riTM-T^y-l — O'vvV- 2 - t°n U >V > • mBM. (380 
m g , 9 9%) <H#fc c 
5 J H — NMR (DMSO-d 6 ) 5 ; 2. 23 (1H, dd, J= 4 . 0, 1 

7. 2H z) , 

2. 76 (1H, dd, J=8. 6, 17. 2Hz) , 3. 22 ( 1 H, 
dd, J=4. 0, 10. 8 Hz) , 3. 53 (1H, dd, J=7. 7, 10. 
8Hz) , 3. 89 (1H, bs) , 4. 30 (1H, d, J= 1 5 . OH 
10 z) , 4. 45 (1H, d, J=15. 0Hz) , 7. 30 (5H, m) , 

8. 3 2 (2H, b s) . 

(d) N— ( 1 v^/U- 5 - ^y- 3 - t°n y -lH-^y^ 

As— 5 — ft/Vtf^y-* }?<D&J8. 
4-75 7-1 --O-vvV- 2 - t°a JJ v^V • »^£:j^T, Hife#!|4 5 (D 
15 ^?i^2pC-CSi^^f^V\ N- (l-^^V-5-^y-3-t°ny^ 
/v) - 1 H — T 5 5 K£r#fc„ 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 74 (1H, dd, J= 8 . 6, 1 
6. 8Hz) , 3. 17 (1H, dd, J= 5 . 7, 10. 2Hz) , 3. 5 
3 (1H, dd, J=7. 3, 10. 5Hz) , 3. 59 ( 1 H, bs) , 
20 4. 36 (1H, d, J=15. 0Hz), 4. 53 (1H, d, J= 1 5 . 0 
Hz), 4. 5 5 (1H, m) , 7. 2 8 ( 5 H, m) , 7. 5 5 ( 1 H, 
d, J=8. 7Hz) , 7. 82 (1H, dd, J= 1 . 5, 8. 7Hz), 
8. 20 (1H, s) , 8. 32 (1H, s) , 8. 74 (1H, d, J= 
6.6Hz), 1 3. 2 6 (1 H, s) . 

25 mMW4 5 (D^mKmzxR^n^s uTi^-rmmm 2 0 8 —mmm 2 

3 3©te-^^J$Ufc 0 

mMm 208 

N- — fM -1H f l/#*S— As- 5 —XAstf^y- 

5: K 
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MS : m/z = 2 7 3 (M+ 1) 

mnm 209 

N-^p/p tVV- 1 H — f ;V- 5 — ^7^/J?dp-^5 K 

MS : m/ z = 2 0 2 (M+ 1 ) 
5 HJfeM 2 10 

N-^ P^f;V- 1 H — f >^/— 71— 5 K 
MS : m/z = 2 1 6 (M+ 1 ) 
HJfeM 2 11 

N-->? u^l/=3-/V- 1 H-^T is^S^-As— 5 - #^7^17-5: K 
10 MS: m/ z = 2 3 0 (M+ 1 ) 

mmffl2 i 2 

N — n^^>>/l^— 1 H — f l/yi?*—As— 5 — ^/M^l^ F 
1 H-NMR (DMSO-d 6 ) 6 ; 1. 14-1. 34 ( 5 H, m) , 1. 
59-1. 81 (5H, m) , 3. 77 ( 1 H, m) , 7. 53 (1H, d, 
15 J=8. 8Hz), 7. 83 (1H, dd, J=l. 5, 8. 8Hz), 8. 
16-8. 18 (2 H, m), 8. 31 (1H, s), 13. 2 3 ( 1 H, 
b r s ) . 

mmn 213 

20 MS : m/z = 2 5 8 (M+ 1 ) 

N-i/f uJrf^-jV- 1 H-^^V— yV-5-^7/^^iJ-5 F 
MS : m/z = 2 7 2 (M+ 1) 
MMffl 215 

25 N- (l-T^V^/V) -1H — f >^V~^- 5 -^yVtff^f-? F 
MS : m/z = 2 9 6 (M+ 1 ) 

MMM 2 16 

1 H f >^/— /V- 5 -y^/J^f-^ F 

'H-NMR (DMSO-d 6 ) 8 ; 7. 08 (1H, t, J= 7 . 3Hz) , 
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7. 35 (2H, t, J=7. 5 Hz) , 7. 63 (1H, d , J= 8 . 8 
Hz), 7. 79 (2H, d, J=7. 5 Hz) , 7. 94 (1H, d , J= 

8. 8Hz) , 8. 26 (1H, s) , 8. 47 (1H, s) , 10. 2 
6 (1H, s) , 13. 34 (1H, br s) . 

5 MMM 2 17 

N- (2-^f;V7x-;l/) - 1 H-d' 5 - *;V*>t 5 K 

M S : m/ z = 2 5 2 (M+ 1 ) 
MMm 2 18 

N- (3-^f;V7x-;V) -1H — f ^V'-;i— 5-*;^>t5 K 
10 MS :m/z = 2 5 2 (M+ 1 ) 
2 19 

N— (4~^^si<-~7^=.jv) — i h— -Y lstr*S~- 5 -^7yv^^i^5 K 
MS : m/z = 2 5 2 (M+ 1 ) 
HJfeM 2 2 0 

15 N- ( 1 H--f 5 yv*Sls— 2 — f M - 1 H--f /V- 5 — yfr/l^^rlh 

5 K 

M S : m/ z = 228 (M+ 1 ) 
HJfe^lI 2 2 1 

N- (4, 5-5?t Kn-1, 3-f7^-2 — f/t-) - 1 H r^^V*— 

20 ^-5-A;^f5K 

MS : m/z = 2 4 7 (M+l) 
MM®! 2 2 2 

N-^^v 5 /!^- 1 H — ( 5 -^7/V^drih5 K 

MS : m/ z = 2 5 2 (M+ 1) 

25 mmm 223 

N- [2- ( h V s<Zsi?;V] -1H — f^Y-/V-5-*^ 

MS :m/z = 3 2 0 (M+l) 

mmm 224 
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N- [ 3 - ( h y 7;^o^ =$-)V) -<y^v] -lH-f >#"S— JV— 5 

MS : m/z = 3 2 0 (M+ 1) 
»#iJ 2 2 5 

5 n- [4 - ( b y ^/V^-n ^ -O-vv/] - 1 H — f V^/— /V- 5 

MS : m/z = 3 2 0 (M+ 1 ) 
MMffl 226 

N- [2- ( b y ^yv^-n^ b=¥v-) ^^v 5 /^] -1H — fy^;V-5-* 
10 K 

MS : m/z = 3 3 6 (M+ 1 ) 
mfe#J 2 2 7 

N- [3- (hy^/^n^h^v^) -OvvKl - 1 H — f ?V- 5 

15 MS :m/z = 3 3 6 (M+ 1 ) 
mMM 2 2 8 

N- [4- ( h y hdrv^) -O'^P] 

MS: m/z = 3 3 6 (M+ 1 ) 
20 MMM 2 2 9 

N- [4- (^f;VT?;) -O-^/V] - lH-^{>^ /P- 5 -#/Vtff=3r 

M S : m/ z = 2 9 5 (M+ 1 ) 
2 3 0 

25 N- [4- (T$y^7V^^/V) ^0-/yV] — 1 H — is^^J—jV— 5 — ^/VtK 

MS : m/z = 331 (M+ 1) 
2 3 1 

N- [4- (^^7lx^yV^-7V) ^<^$/7V] - 1 H-4 l/jf^f— ?V- 5 —XuVi$ 
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^§ K 

MS : m/z = 3 3 0 (M+ l) 
mMW\ 2 3 2 

N- (4--fn^>^) — 1H — ils^S— /V— 5— ^/V/J^f- 5 K 
5 MS: m/z = 2 9 7 (M+l) 
2 3 3 

pt^yv 4- { [ (i h — ■ r a— 5 — f /v#A-tfe~/v) 

MS:m/z = 310 (M+l) 
10 HJfe^J 18 7 O^feltip C"C^§r^T^V\ gri-^t»j 2 3 4 <Dft&#l 

Sr^bfcio fcKu I*«2 3 3T*ffc^f;i' 4- { [ (ih — fy^/- 

2 3 4 

N- [4- (tKn^f^) ^^/V] - 1 H — f ^i^y— /V- 
15 ^fih5 K 

MS : m/z = 2 8 2 (M+l) 

»J4 5 ^^PCT^J&£fT&l/\ aTt^tllM 2 3 5 ~MMM 2 

4 9(D^#J^^bfc D 
HKB^J 2 3 5 

20 N- (4 - t e r t -^^/W^vvl/) — l H — / *S#*Z— JV- 5 — ^/V/i^lf- 

5 K 

MS: m/z = 3 0 8 (M+l) 
mMffl 2 3 6 

N- (2, 3-^ f^rv-<y^) - 1 f /V- 5 5 

25 F 

MS : m/z = 3 12 (M + 1) 
HJfeM 2 3 7 

N- (2, 4-v^ h^i/^V^V) -1H — f >^V— /V— 5 -JjjVig^-f- 5; 
K 
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MS : m/ z 
2 3 8 
N- (2, 5 
K 

5 MS : m/z 
HJfe^ 2 3 9 
N- (2, 6 
K 

MS : m/ z 
10 2 4 0 

N- (3, 4 
K 

M S : m/ z 
^6fe0!l 2 4 1 
15 N- (3, 5 

K 

M S : m/ z 
mMM 2 4 2 
N- (2, 3 
20 K 

M S : m/ z < 
HJfeflJ 2 4 3 
N- (2, 4- 
K 

25 MS: m/ z = 
MMm 2 4 4 
N — (2, 5 
K 

MS : m/z ■■ 



1 H — f IspV—As- 5 -#/l^7j?3f 1J- 



- 1 H f Is^S—fl,— 5 -^/l^/J^f- 



= 312 (M+ 1 ) 

- f^^V^) - 1 H-^f is?:/— >V— 5 
= 312 (M+ 1 ) 

= 312 (M+ 1 ) 

; 3 1 2 (M+ 1 ) 

h^v^^vVP) — 1 H— -f ^^V— /V— 5 - # 
= 312 (M+ 1 ) 

= 2 8 8 (M+ 1) 

2 8 8 (M+ 1 ) 

^/V^n^^vVl/) - l H — i isp^S^-A'— 5 
2 8 8 (M+ 1 ) 



1 H-W y^y^- 5 



1 ^y^^/' — /I — 5 
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mmm 245 

n- (2, e-iryAsX-u^Wsu) - 1 H — f I/?-/— )V~ 5-jJSVs$3ry-* 
K 

MS : m/z = 2 8 8 (M+ l) 

5 mmn 246 

N- (3, A-xy^7V^-u-<^xy;V) - 1 H--f >?^/—;V- 5 ^ 
K 

MS:m/z = 2 8 8 (M+ 1 ) 
HJf&0!l 2 4 7 

10 N- (3, 5 -^/l^n^^vW - 1 H--f IstfiT— 5 -^7/^=^1?- 5: 
K 

MS:m/z-2 8 8 (M+ 1 ) 
HJ&M 2 4 8 

N- (2, 3-v>k Ko-l-^y/7 7y-5— f;M^) -1H — fy^ 
15 ;v— 5 — ^waK^M^ K 
MS:m/z = 2 9 4 (M+ 1 ) 
2 4 9 

N- (2— ^^—/l^^v) -lH-^^V'-;V-5-*M>t5 K 
MS :m/z-2 6 6 (M+ 1 ) 
20 MMm 2 5 0 

N- (fcf^P v>>--4— iWt^V) -1H — OjfyT— A>-5-iJA>&>*"9-5. 

(a) ter t — r^vV 4- { [ — f 

25 H«ll4 5©^&JClflCTHJSSrffJ&V\ tert-^/V 4- { [ (1H 

MS :m/z = 3 5 9 (M+ 1 ) 

(b) N- (t^y i?ls-4—< -lH-^y^/-;V-5-^ 
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t e r t-^/P 4- { [ (1H — f >V— 5 — f T 

5^3 ^9vW bT-^y v 5 ^- 1 %/l<7$3cl/U— h (3 6. Omg, 0. 100 
mm o 1 ) (Dl, 4—x/Jr*c^-Z/ (0. 4ml) —WW. (0. 7ml) M^MW. 
5 ^^-t?4N-^7X*- 1 , A-VJr^^mWL (0. 2 0 Omg, 0. 80 

0 mm o 1 ) U gi&fcT 3 B#PM^JI# bfc D BO£«C 

TgM-c«a^ufc^ N ^cfc^y-Sr^u we&fc&^xmbfoizMZL 

J&mMm & * * J — Sis ( 3 . 0 m 1 ) tf3 -e $ b {^Dfl&iS^T 1 P#RBI£SS# b fc 0 
tSI^BUTN- (fcf^y v>>--4--r/l^^vV) -1H — ils^S—jV- 5- 
10 #7V/j^f- 5 K • i^±& (29. 8 m g , 100%) Sr#fc a 
MS : m/z = 2 5 9 (M+ 1) 

WJ4 5<D#feK:ipCTK/££fr&v\ J^T{-^i-^»i2 5 l ~^*M2 
7 OOte-^^J&bfCo 
2 5 1 

15 N- (t- h7t Kn- 2H-t°7y-4-^Wf-^) -lH-^^/-;V- 
5 K 
MS : m/z = 2 6 0 (M+ 1 ) 
HJfiM 2 5 2 

1 H — f As- 5 -#7l-3j^U-5: K 
20 MS: m/ z = 1 6 2 (M+ 1 ) 

mmm 253 

MS:m/z = 176 (M+ 1 ) 
HlfeM 2 5 4 

25 N-37°n tVV- 1 H — f Isf'S—jV- 5 -#71^^ § K 
MS:m/z = 2 04 (M+ 1 ) 
2 5 5 

N- (2, 2, 2-MJ7;^nxf;l/) -lH-^^V-/V-5-*M> 
K 
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M S : 111/ z = 2 4 4 (M+ 1 ) 
MMM 2 5 6 

N- (3, 3, 3 - hV yjU^ru-^u - lYL-^^sf^—jV- <5 -Jj 

5 MS :m/2 = 2 5 8 (M+ 1 ) 
MMM 2 5 7 

N — i y^n tf/p- 1 H— f J^;/— 5 -jfc/l^dM^ K 
M S : m/ z = 2 0 4 (M+ 1 ) 
HftW 2 5 8 

10 N— ( t e r t - -f^/V) - 1 H-^f Is&^S—A'— 5 -#/MK3r^3: K 
MS : m/z = 2 1 8 (M+ 1 ) 
S*lMJ 2 5 9 

N- 1 - T-A'^A') - 1 H— f /P- 5 - 

15 MS : m/z = 2 3 4 (M+ 1 ) 
HJfe^l 2 6 0 

N — f y^i/^Vl— 1 T JV— 5 K 

1 H — NMR (CDC 1 3 ) 6 ; 0. 98 (6H, d, J= 6 . 4Hz) , 
1. 5 1 — 1. 58 (2H, m) , 1. 65-1. 7 7 ( 1 H, m) , 3. 
20 49-3. 56 (2 H, m), 6. 11 (1H, br s) , 7. 53(1 
H, d, J=8. 8Hz) , 7. 84 ( 1 H, d, J= 8 . 8Hz) , 8. 1 
6 (1H, s) , 8. 2 1 (1H, s) , 10. 33 (1H, br s). 

MMm 261 

N- (2-^ y^Z/xsf-A,) - 1 H-^ y 5 - *M>t ^ K 

25 MS:m/z = 2 2 0 (M+ 1 ) 
2 6 2 

N- (3 Y^i/zfn -1H-- f >^-;v-5-*;^f 5 K 
M S : m/ z = 2 3 4 (M+ 1 ) 
MMW 2 6 3 
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N- (2 - 1 Kp^v^^/V) -1H — f ^"V— 7V- 5 K 
MS : m/z = 2 0 6 (M+ 1 ) 
H«!J 2 6 4 

N— [2- (^W^y) — 1 H f IspS— JV— 5-jJ/Utf3c-y- 

5 5 K 

MS : m/z = 2 3 3 (M+ 1 ) 

mmm 2 6 5 

N— [ 3 - (v 5 ^ 57) 7"d tf;V] - 1 f I'fr-'S—A'— 5 

t$ K 

10 MS:m/z = 2 4 7 (M+ 1 ) 
MMM 2 6 6 

N— [2- (^f;l/7 5/ ) - 1 — ^^Vl^^Vt/] -1H — <l/&zf— ;V— 5 

M S : my z = 2 4 7 (M+ 1 ) 
15 HJfeM 2 6 7 

N- (2-t°ny^y-l-^^xf/P) -1H — f^V— /P- 5 — ^/V/j^ 

M S : m/ z = 2 5 9 (M+ 1 ) 
2 6 8 

20 N- ( 2 - t°-< D v?y- 1 - ^f 

MS : m/z = 2 7 3 (M+ 1) 
HJfe^I 2 6 9 

n— ( 2 -*;U7* p y- 4 -/r^w - 1 n—4 v^v— ?v— 5 — 

25 ^5 K 

MS : m/z = 2 7 5 (M+ 1 ) 
2 7 0 

N— [2- (4-^y^t^7^-i — T/i^) ^^/M -iH-fy^Y- 
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MS:m/z-3 6 4 (M+ 1 ) 



10 



£-£j$L7to fcf::U MM2 7 0t#tN- [2- (4 -^y^tVy ^ 
- 1 — f/U) 3i ^vu] - l H — f ^Jfy*— ?V— 5 -#/P7j?^f-^ K^rfOf^KUf 
5 fc 0 

mmm 271 

N- (2 - tf^v^- 1 --f/l^n^/l/) - 1 H fy^ N /-^- 5 

MS:m/z = 2 7 4 (M+ 1 ) 



mwn 272 

N- [2- (1 — O-^/t-fc^y v?V-4 — f/^) =c?-;V] -lH-^y^Y- 
/P— 5 -^/V/^^rih5 K 
15 MS:m/z-3 6 3 (M+ 1 ) 

£r^j£ bfCo fcfc U 2 7 2 t?#fcN- [ 2 - (1 --<VvvH=v< y 

-4 — f/v) a^u] - 1 H--{ y^V-;V- 5 - *;^>t 5 K»Mv^ 

fro 

20 MMM 2 7 3 

N- (2-fc°-<y i^^-4— (jV^/U) -1H f is fry— A— 5 

f-5 K 

MS:m/z=2 7 3 (M+ 1 ) 

4 5 ©ifrifcteJp CTSJSSrfr&v \ ^Tie:^i-|l»!J 2 7 4 2 

25 7 5 <Dfc&m%:&]& Vfr 0 
2 7 4 

N, N — S^^vl'— 1 H--f is try— ;V— 5 K 
M S : m/ z = 1 9 0 (M+l) 
|H«J 2 7 5 
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N, N-v^P fcf/V- 1 H-^T ls?*S*-A'— 5 -^A'Xj^f-^ K 
MS : m/z = 2 4 6 (M+ 1 ) 
MMM 2 7 6 

N- ( 1 -7 ^—/Uis? - 1 H — / is p-/— ;V— 5 -TJ/WK^IJ- 5 

5 KCO^ 

t^j i -e#t l h— f y^y'- (4 o. Omg, o. 2 

4 7 mm ol) <D v 5 ^ n p y ^ ^ (2. 5ml) Wfa\^—WGfr^ V (38. 
7 n 1 , 0. 4 4 4mmo 1 ) h N, N-i^^WM7^ K Oft 1 1 ) 

10 @ LT#f)tlfc?IS^rr h 7 t Kp 77 ^ (1. 5ml) MaT, 1-7^ 
~;Vsf v^^clsjVT ^ is (1 3 Omg, 0. 7 4 2mmol) Ofh^kKP 
•7 7ls (2. 0ml) Ml-ITL, Ifit 1 8 B#r^?M# bfc 0 BO&fc 

15 fdlJ&MaSr v- U 7J <7VV;*7 7^^nvb^77^- n a /fr/i/ A/y ^ y —/i^ 
= 5 0/1 — 3 0/1 -C^tB) Tlt^U N- (1 -7^— /Vv^n-^vW) 
- 1 f ^fTS— /V- 5 5K ( 6 2 m g , 78%) £r#fc 0 

MS : m/z = 3 2 0 (M+ 1) 

njfe0ij2 7 6©77ife^^cTHj^^T^v\ wr\^-tmMm 2 7 7~^^ 

20 3 1 6©^4^^/&b7c 0 
2 7 7 

1, 3-tr^ [ ( 1 h — i isJfif- — As— 5 — i jis'fr ji/^—sv) T^y] v-yo^ 

MS: m/z =4 0 3 (M+ 1 ) 
25 H«iJ 2 7 8 

c i s-N- (2-T5 7 i/#v^*sA>) -1H — f V^/— 7P-5-7J/1-/K 
MS : m/z = 2 5 9 (M+ 1) 

mmm 279 
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trans-N- ( 2 — T 5 / -lH-^^Y-;V-5-^ 
MS : m/z = 2 5 9 (M+ 1 ) 

MMM 2 8 0 

5 N- (1 —^=3~~;Vis#x2^ .dr-^/V) - 1 H — f y^/- /V— 5 1?- 5: 
K 

MS : m/z = 2 6 8 (M+ 1 ) 
MMM 2 8 1 

N- (2 — * V^r-yy^=-;V) -lH-/f^y-/V-5-^/W^t; K 
10 MS :m/z = 2 6 8 (M+ 1 ) 
l&fifcM 2 8 2 

N- (3 — * hdf->7s=^) — 1 As— 5 — ^&^3j?^^5 K 

MS : m/z = 2 6 8 (M+ 1 ) 
^Jfe-^J 2 8 3 

15 N— (4-^ ^=-;V) -1H — r 5 -#/U#df-t $ K 

MS:m/z = 2 6 8 (M+ 1 ) 
SUffiitil 2 8 4 

n- [2- (r^/*/v^) r^^/p] - ih — { -yfr-S— As— 5-ft/v?$ 
K 

20 MS:m/z = 281 (M+ 1 ) 
2 8 5 

N- [3- (7^*>#=^) 7x^] -lH--fy^^-7V-5-^ 
K 

MS : m/z = 2 8 1 (M+ 1 ) 
25 mMM 2 8 6 

N- (2-7;^o7x^) -1H — f >jf*S— fr— 5 — jfc^aj?:*^- 5 K 
M S : m/ z = 2 5 6 (M+l) 
2 8 7 

N- (3-7^o7 - 1 H-^f y^y-Zl'- 5 -TJM^f > K 
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MS : m/ z = 2 5 6 (M+ 1 ) 

mmm 288 

N- (4-7;^P7x=/H - 1H — T^^V— ^-5-*/P>J?^5 F 
MS :m/z=2 5 6 (M+ 1 ) 
5 Hife^iJ 2 8 9 

N-tl^y- 2 — - r/v- 1 H — f isfr-'S—A'— 5 K 

M S : m/ z=2 3 9 (M+ 1 ) 
MMM 2 9 0 

n- try 3 — ov- i h — fy^v^;v- 5 -^77V/i?^5: k 

10 MS :m/z = 2 3 9 (M+ 1 ) 
HJfe^I 2 9 1 

N — try i/V— 4 — 4 As- 1 H — >f is-PS^-As— 5 — jEr/WaJ? 3rU- 5: K 
MS:m/z=2 3 9 (M+ 1 ) 

mmm 292 

15 N - t o y ^ ^y- 2 -- f 1 f 5 -*;V#>f $ F 

S : m/ z = 2 4 0 (M+ 1 ) 
HJfcfl! 2 9 3 

N- (1H-1, 2, 4-MJ7/-;V-3 — f/V) -lH-^fy^/-;l/-5 

— jfr/M? F 

20 MS :m/z = 2 2 9 (M+ 1 ) 

mmm 294 

N— (lH-7h7r/^-/>-5 — tVU) - 1 H — fy^/- 71/- 5 -#A-7K=3r 

MS:m/z = 2 3 0 (M+ 1 ) 
25 HJfeM 2 9 5 

N- (1, 3-f7^-2--f/V) - 1 H— Off-S— /l^-5-^7/^=¥i^ 
5 F 

MS:m/z = 2 4 5 (M+ 1 ) 
2 9 6 
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N— (1, 3, 4 -f7^7y- )V- 2 -1H — f )V- 5 —jO 

MS :m/z = 2 46 (M+ 1 ) 
2 9 7 

5 N- (lH-^X/f^y-;V-2-^^) -1H — f ^yy— /V— 5 -#71^ 
JJ?^5 K 

MS:m/z = 2 7 8 (M+ 1 ) 
HJfe^J 2 9 8 

N- (1H — < 7V—5 — f;U) -1H — f y^/- 7V- 5-^77V7jf^ih 

10 5 K 

MS:m/z = 2 7 8 (M+ 1 ) 
MMM 2 9 9 

N- - 1 H-^ 5 - 5 K 

MS:m/z = 2 6 6 (M+ 1 ) 
15 MMW 3 0 0 

N- (3 — ^^vWO-vW) -1H — K 
MS :m/z = 2 6 6 (M+ 1 ) 

mM®\ 3oi 

N- (4 — ^^vWO'vvl') - 1 H — i Isff-S—A'— 5 -^7/V#>-^5: K 
20 MS :m/z = 2 6 6 (M+ 1 ) 

•mm 302 

N- (2-^ h^v^^vvl^) - 1 H— T^^y— 71^- 5 -^/VJtf^f-^ K 
MS :m/z-2 8 2 (M+ 1 ) 

MMM 3 0 3 

25 N-(3-^h^r i/^y^/V) - 1 H — f 5-^7 71/^lf $ K 

MS :m/z = 2 8 2 (M+ 1 ) 

mmm 304 

N- (4-^ V^-i/^O-i/sU) -1H — r>^/- 7V— 5-# 7l^^f- 5 K 
MS : m/z = 2 8 2 (M+ 1) 
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mmn 305 

N- (2-7jV3rns<Z/?y/V) - 1 H-4 >-^V— )V- 5 — f- $ K 

MS : m/z = 2 7 0 (M+ 1) 
HifeM 3 0 6 

5 N- (3-^/V^-t=r^<>-^/lx) - 1 H--f ^^V^- 5 - *M>t 5 K 
MS :m/z = 2 7 0 (M+ 1 ) 
HJfe^lj 3 0 7 

N— (4 - 1 H--f l/^y— ;V— 5 — jft/Vtf;^-^ K 
MS:m/z-2 7 0 (M+ 1 ) 
10 HJfeM 3 0 8 

N— [4- (7^^f/V) ^^v^/V] - 1 i^yy— /V- 

5 K 

MS:m/z = 281 (M+ 1 ) 
HJfe^iJ 3 0 9 

15 N- [3- (75/^ *f->V) ^<Vi?7V] - 1 H-/ /V- 5 

5 K 

MS:m/z-281 (M+ 1 ) 
HJfeM 3 10 

1, 4-fc*J* [ (1 H--T >^V— /V- 5 --f /l^/V/J^/V) 75/^^] 
20 >ifV 

MS : m/z = 4 2 5 (M+ 1) 

mmm 311 

1 , 3 - tf;* [ ( 1 H — f 5 --f /V^7/V#— /V) 75/^ 

25 MS: m/z = 4 2 5 (M+ 1 ) 
IH«J 3 12 

N- (h°y> ? V-2 — f/V^^/V) - 1 H-^^^- 5 -*;V#^t5 K 
MS : m/z = 2 5 3 (M+ 1 ) 
MMffl 3 13 
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N- (fc: o y i?>-3 — fA'tf'A') — 1 H—4 Is&'^J—jV— 5 —fj/lstf^ih 5: K 
MS : m/z = 2 5 3 (M+ 1) 
HifS0!l 3 14 

N- (t°U^-4 — (W^^v) - 1 H-^ 5 - *;v*>t ^ K 

5 MS :m/z=2 5 3 (M+ 1 ) 

mmm 315 

N- (2-7P^f,fl/) -1H — f^V^-5-*M>f^K 
MS :m/z = 24 2 (M+ 1 ) 
3 16 

10 N— — f/V^/V) - 1 H->f y^}/'-^- 5 - *A/#^t $ K 
M S : to./ z=2 5 8 (M+ 1 ) 

mmn 317 

n— (ih — f 5 — r^) tr^y v j ^-4-^/v-/Jn^t$ K<z>£jsfe 

(a) ^^vVv 4— ^n-=e— 1 — tr^y btf^Efc 

15 4— ^n-tlf^y • J&{k7k$tWt& (3. Og, 12. 2 mm o 1 ) 

F7tFo77y (3 0ml) ifi^tl- { [ (^^vVl^^rvO 77 

-2, B-foy^tV (3. 20g, 12. 9 
mm o 1 ) N N-^^V^/V/Jn V > (1 . 62ml, 14. 7 mm o 1 ) „ 4- 
N, N-^f/V7$/fc°y^ (30mg) ^Dx., ^fiMT 1 6 B#RBfll# b 

20 7t c Kfom&7ksp^&€, I^3i^/^tttBUfc 0 ^P»SSrlN-*S[Bbfc*?Rt? 

m& "7 1*? ysf^y ^ - {^^ly/mm.^-^-^= 1/1 
{±5) TMtMU 'O-vVl- 4-^0^- 1 -fcf^y i^#/I^=3r->I/— h (3. 
5 8 g , 9 8%) £r#7c 0 
25 (b) *<l/i?fl> 4- (Tir^/V^) - 1 - tf^y ^lot/yVaK^W— h<D 

^<ls-J;V 4-7*0^- 1 — t°^y v ? >'#7V7}^v'W- b (3. 5g, 11. 
7mmo 1) CON, N-^^*MT5 K (2 5ml) ^^IC, ^ffl^T^ 
«^y^A (1. 4 7g, 12. 9mmol) ^Px., iSctl 6^1 
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8/i xmm) xmML-, a - (r-fe^/W^-) - 1 - t? 

5 > ? ^/^>v'U— h (2. 6 1g, 7 6%) £r#fc 0 

(c) ^<^i//U 4— x3V2^j]/^=.jU) - 1 — fcfv<y v^TJ/V/^v-W- 

^VvVv 4 - (Xir^Vt^T) - 1 - t°^U ^y'TJ/V/J^v'l/^- h ( 1 . 4 
5 g , 4 . 9 4 mm o 1 ) (DM.i^ (10 ml) t?K (40ml) (DM^ 

io mm*pi^ o°cizxmmtfx&?%A&^t£d>b4mmmwvfc 0 ^mm^mi^ 

U mM&^&^^L-X, sO-i/As 4 - (^ a □ ^;Vt^-jv) - 1 - y ^ 
^#/V7£>^ W- h (1 . 5 8 g, 10 0%) £#fc 0 

(d) 5-— bi=J- 1 b^t Ko-2H-t°7>-2 — f/V- 1 H-4> 
15 ^V— /K7>£j£ 

5-=hp^y^Y^ (2 0. Og, 12 3mmol) (OS^f^y (4 

0 0ml) tfiCT3, 4-^kKn-2H-t°7y (16. 8ml, 

1 8 4mmo 1 ) „ p - h /Uzz^^/Pyfr^Wt (4. 2 2 g, 2 4. 5 mm o 1 ) 

20 ^^P^L, ^nn*;l/At'tttHLt„ tll^t«|-7^^^l:tll, 

1^/S»x5vV=5/l"T?i§fctl) T'tll, 5-^fa-l-jf7tKn- 
2H-t°7^-2 — f/V-lH — fV^y^ (2 6. 6 g, 8 8%) ^#fc 0 
( e) 1 -T h 7 t Kn-2 H- fyy- 2 --f/V— 1 H--f y^V— 5 

25 -r^y©^ 

5 h a - 1 -T h9 t Kn-2H-t°7y- 2 — f A— 1 H— f V^y*— /V 
( 3 . 6 9 g „ 14. 9 mm o 1 ) ©g^m^/v (50ml) i; J —jV ( 5 
0ml) (Dm&WflftZ-, 10%Pd-C (300mg) ^Dx., %m!&mcx& 
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r £ K: «fc 9 , l-7^7fc Kn-2H-t°7y-2 — f/P-lH-f^7'^ 
-5-75^ (1. 7 9g, 5 5%) £#7t 0 

(f) ^l^/V 4- { [ (l-Tf7tKn-2H-t°7y-2 

5 H — J Isffyf—A'— 5 — f /I/) T 5 7 ] ^/VTjN^/V} - 1 — hf^y i/^^/^^r 
iy l — h 

1 -7" b7t KP-2H-fc°7^- 2 f )V- 1 H--Y Z/^9—}V~ 5 -75 

>- (1. 0 4g, 4. 7 9mmol) t-^^v^/V 4— (i7 in p ^/t-^^iyV) — 
1 - t°-<y ^#/l^dr^l/— b (1. 5g, 4. 7 4mmol) (Dig^^^W 
10 y (5 0ml) HtlC, 0°CtTMJxf;V7 5y (0. 7 8 9ml, 5. 69 
mmol) ttlNTL^ 0°C|i-C3 0m ^iftlZlT 1 5 fl#Pf03t#Ufc o BO«£r7K 

S&SS&i&EW* Lt# £> tLfc^SSr is V ti trsvjj =7 n ^ h ^ 7 ^ - ( ^ n 

n A/^ixf ;v= 3 / 1 t^ffi) TUSt, 4- { [ 

15 f 7 t Kn - 2 H - 1°7 2 - ^f;P- 1 f 5 -^/P) 75 

J ] x/Uft~;l>} - 1 - fc°-<y ^^/V/J^iX W- h ( 1 . 32g, 5 6%) I- 

(g) -O'vVl' 4-[ (1H f >-y^-/V-5— f;V75/) 

20 4- { [ (l-7f7tKo-2H-lf7y-2--f;l/-lH-^ 

b(5 0 0mg, 1. OOmmol) ©»f!/V (5 0ml) tft, i£ 
|-7f!/7;l/tPSi (5. 0ml) ^0^l n 2B#P«#bfc 0 BJfcm&mffiL 

ffSL, -<^vvP 4-C (1 H — sCs^S-As- 5--f/>7 5 /) ^/Ptfwi/] 
If-^y v?^- 1 -7J7^^v^l/- h (317mg, 76%) £r#fc c 

(h) N- (lH->f^/-;V-5 — <M tvyv?y-4-^;v*^7 5 
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-<^vvv 4 - [ ( i h — f yyy-;v- 5 -a jvt 5 ; ) ^/v^^y^] t°-< y 

Z?l/- 1 —jj;Us$3ci/U- h (2 5 0mg, 0. 6 0 3 mm o 1 ) ©m^y-yp 
(15ml) mtfel^ mUlZT^mT^^~V^ (2 5 0mg) N 10%-Pd 
5 /C (5 0mg) StJO^l, lH#W31$tLfc 0 ^J&^-fe^ b 5*1 U Z>Wi&Wk 

<9, N— (1H — i 5 —yfM t°^!J^y-4-^;V*y7 5 K 

( 1 1 6 m g , 6 9%) £#fc 0 
10 S4,£ : 1 2 0 ~ 1 2 3 °C 
^Jfe^IJ 3 18 

N— (l-^;H;^!)^-4 — f/V) -N-^f;i/-lH-^V^/-;P 

- 5 -^7/^*>i^5: 

(a) N- (1 — ' <Vv=/l— 4-t°^D -2, 2, 2 - hV 7;^$~xi 

15 -N-^^TthT^ 

6 (14 7mg, 3. 6 7mmol) ©7f7tKs 

^7^^ (20ml) lillC, ilttN- (1 ~ <;xi^-4- k°-<y v 5 - 
yV) - 2 , 2, 2 - h y -7;VJrn Tir h7$K (1. 0 g , 3. 49 mm o 1 ) 
3 0«#Lfcfl^ 3!)^^ (0. 2 3 9ml, 3. 84 
20 mmo 1) £AP?LT, 5 ffilf #U7c 0 K^Sr7X^^^^\ S^^/V^ttttl 
U7c c tHI^7k«tv^^«>AT:«t, ^M^JEW*L-C#b^b^ 
S^;/y*^>^7^^D-7 h 4 — (^ n a xM^-A/V $ J —sU= 10 0 

/ 1 X-mtM) ttll, N- (1 — ' 4- tf-^y vWl/) -2, 2, 2 
-f!j7;^P-N-^f^7irf7^ K ( 7 3 1 m g , 7 0%) &#fc 0 
25 (b) 1 -^y^-N-y^t 0 ^y v ; ^-4-T$^(D'^J5fe 

N- (1 --<^v ? /^-4-t; 0 ^y v?— /Ix) -2, 2, 2-Mi7/VtP-N- 
^ 5V^Ti? h7$K (7 2 0mg, 2. 40 mm o 1 ) (Ot# J ( 1 4 

ml) ^7k (2ml) ©$MHg*fcfc^ S?£}^TM^y!?A (6 6 2mg, 4. 
7 9mmol) ^O^T, 5 0°Cfctl. 5^^#b7b 0 KlSi^^iLfcf 



WO 02/100833 PCT/JP02/05609 

145 

^ mniMmykm-tby vj^ymm&Mx., m^^^mi^± 0 &mm&M 

N-^f;H;Xi;^y-4-r^ (6 2 9mg, 10 0%) <M#fc 0 
(c) N- ( 1 -^y^/Hf^y 4 —J/U) -N-^f/V-lH — { 1/ 

5 ^V-zlx- 5 -ftjUtf^c-f- 5 K®^ 

#%M 1 ~C#fc 1 H--f ^y*-A— 5 ( 2 8 1 m g , 1. 7 3 

mm o 1) (DN, N — ^A-tJW-A T 5; K (1 0ml) 1 — 

;l/-N-^f;Vt°^y^y-4-7^ (3 9 0mg, 1. 9 1 mm o 1 ) , h 
y if;P7 ^ (0. 29ml, 2. 08 mm o 1 ) % 1 —a^^-;V- 3 - ( 3 ' 
10 - i/^ ^7 $ 7 y n t°;V) ^/^^^ 5 K • ( 4 9 9 m g , 2. 6 0 

mmol) , tFn^^y ) H)7y-/K2 8 1mg, 2. 0 8 mm o 1 ) 

15 ;VA/||ixf;w^ a n /Js/V.k/y ^ y -/PT??&tti) T?*t^U N- ( 1 — < 
> if/Is If^V *?ls—A—4 As) — N — y 1 H— f ^^yT— ;V— 5 — 

(5 0 2mg, 8 3%) £r#fc Q 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 6 1 (2H, m) , 1. 78 (2 
H, m), 2. 8 3 (5 H, m) , 3. 3 9 ( 2 H, s) , 7. 29 (6 
20 H, m) , 7. 5 7 ( 1 H, d , J= 8 . 5 Hz) , 7. 7 8 ( 1 H, s) , 
8. 1 2 (1H, s) , 1 3. 2 2 (1H, s) . 
3 19 

N-y ^vt'-N— t°^y tvi^— i H--r y^y-;i^- 5 - *;i/^^t 

25 itM3 18tffcN- (l-^y^fc°^!J^y-4-^;l/) -N-y^/P 
- lH-^^)/-;V-5-«^t^ K (4 3 5. lmg, 1. 25 
mmo 1) (10ml) MWK, "MM.fcX^WTl/^— J* (40 

Omg) N 10%-Pd/C ( 8 0 m g ) SriBxu 2 l#|KjaSifeLfc„ 

7>f h^iiu 5iilltt#bMS^^y xfAfti^&tw yjf?? 
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4- (^nD*W^y^ (1%-t^-TtK) tr^ttS) till, N 
— 7 "f~A/— n — t°^y 4 — f/W- 1 ^V-zi'- 5 

K ( 2 4 7 m g , 7 7%) £r#fc 0 

1 H — NM R (DMSO-d 6 ) 6 ; 1.6 1 (4H, m) , 2. 12 
5 (2H, m), 2. 9 2 (3 H, s) , 3. 3 2 (2 H, m) , 3. 32 
(1H, m) , 7. 3 3 (1H, d , J= 8 . 5 Hz) , 7. 5 4 ( 1 H, d, 
J=8. 5 Hz) , 7. 7 8 (1H, s) , 8 . 1 3 ( 1 H, s ) , 13. 

2 3 (1 H, s ) . 
MMM 3 2 0 

10 4- (fcf^y ' f/V^v') -lH-^^/-;KD#^ 

(a) 3- (7tW^7) -2-^^7x^/1/ Ti?^— h GD^/ife 
S*»ffl^T. ^^a^^:*5V^-C3 ^a-0-^ l/^- /V (1 0. Og, 65. 

3 mm o 1 ) <D*9 7 —A* (2 0 0ml) mMl^s 10%Pd-C (1. Og) 

15 ^BE^U-C#fenfc^S^> ^f/K^^^rfct, *fc*cfB$ (1 0. 0 
ml, 17 Ommo 1 ) % H°V (10. 6ml, 13 1 mm o 1 ) &1JU?L^ 

SrifcifiU ^JEETi--C^$*6r i^J: 19 . 3- (7tf;V75y) -2-7 
^-/py^^/u t^T—Y (12. 7g, 9 4%) £r#fc Q 
20 'H-NMR (DMSO-d 6 ) 8 ; 1. 96 (3H, s) , 2. 04 (3 
H, s) , 2. 29 (3H, s) , 6. 89 (1H, d, J = 8. 0Hz) , 
7. 16 (1H, dd, J = 8. 0, 8. 0Hz) , 7. 28 ( 1 H, d, J 
-8.0Hz), 9. 3 9 (1H, s) . 

(b) lH^^Y-;v- 4~Jr-/V(DSi& 

25 3- (Tir^/l/T? /) -2-7^jl<7 JV T^T—h (12. Og, 5 
7. 9mmo 1) ©g^^/V (1 2 0ml) ^fcT#7XS^ (16. 

4ml, 17 4mmo 1 ) ^ T h7^7^=^^nW K (9 3 3mg, 
2 . 9 0 mm o 1 ) N fi^# U^A (11. 4g, 116 mm o 1 ) , WffiMH 
y75/V (11. 7ml, 86. 9 mm o 1 ) ^P^U 7 B#Hm$tLfc 0 
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1^/11^^=3/1) ^»Mb7t 0 i^T, *9S—>V (5 0ml) \cM 
$FU SmjCT 2N-«t h I? (4 7. 9ml) SriPfcT^ 1 

pH = 4-5 Kmm b izM K , g^Sfe-ett Hi L 7b 0 3T$$JI St^StKM^ * V # A T 

- (^^ih^/@^^^/W= 2/DtilU lH-^y^y-;V-4-t- 
;V ( 3 . 6 2 g , 4 7%) £r#fc 0 
10 1 H — NMR (DMSO-d 6 ) 8 ; 6. 36 ( 1 H, d, J = 7. 9 

Hz), 6. 92 (1H, d, J = 7. 9Hz), 7. 19 ( 1 H, dd, J 
= 7. 9, 7. 9Hz) , 8. 01 ( 1 H, s) , 10. 00 (1H, s) , 
12. 85 (1H, br s) . 

(c) 4- (tf^y *?>-4—'(A'ttis) -lH-^y^V-;KD^ 
15 1H — f^V-;V-4-t-;V (2 0 0mg, 1. 4 9 mm o 1 ) CDTh? 
tKa77^ (10ml) Otfctter 4-tKn^> 

tVjJ^y-i-ij/^>-7^-f (3 0 0mg, 1. 4 9 mm o 1 ) „ h})7 
A ^ (4 3 0mg, 1. 6 4 mm o 1 ) % 4 0%-^i/;V7^ 
»^>W f-^PP^^yg$ (0. 8 5 5ml, 1. 79 
20 mmol) £JP?U lH^i^ILfc. H£&9&&k, ®S^Sr«JE*HS 
b#b*i7«i££r^ n n^/vi^ (3 0ml) lc?g#$U 1 M-zKlMfr?- b U »7 A 
Tfcigifc (2 0ml) -e^Lfdo ??T>\ ^aD/ft/t^ (3 0ml) T"ttffi U ^H§ 

jg^zK«^^^^ AT«#Lfc 0 ^tL^ra-nutfetL/tas^v-y # 

25 eptL7c^^I^^^y-^ (2ml) fc*g#?U S?£tt 4N-f i-^fy 

(2mD srjp^^o 2^w#, Rj&mm%mBWkmism>bfri±mm&*?y- 

)V (5ml) fcLjgfltSU r.H^2M-7Km^ h y ^AtK^^^MTUpH= 1 0 
t Ufc 0 £ V" y # <7VV-# 7A^P7f^77^- 

(^ n n/fr/KA/^ #/—/u= l o/l^nn^M/^^/-/!// (1%- 
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NH3aq) =10/lt« TSfiL, 4- ( V v 5 ^- 4 --f /l^=¥ 
I/) -1H-4 l/^S-jV ( 1 0 3 m g , 3 2%) 
MA : 162-165 °C 
HJfeM 3 2 1 

5 4- — (A****/) -1H — <^#^S—?V 

(a) tert-y^/V 3-t Kn^r^- 1 -t^ij i?y^;v^>^/]/^ ), 

3-t Fo^rv'fcXy^y (3. Og, 2 9. 7mmol) ©^np^^y 
(30ml) mW^s MUlZXi/- t e r t — T$%— V ( 5 . 83 

10 g, 2 6. 7mmo 1 ) ©^PP^y (10ml) fflfc&to^ 15^1 

o. 5M-«** v $j±7kMWi, mommm-r h v vj±7kmm&£mm 

15 bTttb^/cM^^f-^^P^T^'fbb, «ul • ^iLT, tert-^ 
"f-jV 3 - t Kn ^r^- 1 - !J f (5. 17g, 8 7 

%) Sr#fc e 

1 H-NMR (DMSO-d 6 ) 8; 1. 46 (9H, s, 1. 99 ( 2 H, 
m) , 3. 3 4-3. 4 9 (4H, m) , 4. 4 5 ( 1 H, m) . 

20 (b) 4- (t°^yv>>--3 — f^^-iy) - 1 H--f ls#"S—A'<D&& l 

t e r t-^/V 3-t Ka^rv-- 1 - v?^^7^^>v-V— h^r^V^ 

~C> H»!|3 2 0<D^fc2pCTSj££?T&V\ 4- (txy^- 3 _^ ; vt 
^•V) - 1 H — i >^y-7V^i%fz. 0 

1 H-NMR (DMSO-d 6 ) 8 ; 1. 67 (1H, m) , 1. 94 (3 
25 H, m) , 3. 0 8 ( 2 H, m) , 3. 2 7 (2H, m) , 4. 8 8 (1 
H, m) , 6. 64 (1H, d, J=8. 0Hz) , 7. 12 (1H, d, J 
= 8. 0 Hz) , 7. 2 4 (1H, d d , J= 8 . 0, 8. 0 Hz) , 8. 1 
9 (1H, s) , 8. 73 (1H, br s. ) , 13. 06 ( 1 H, s) . 
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4- (Ti?V^-4 — < - 1 H— ' f l/?*S—A'<D&&. 

(a) 1 —<Z/*J;V- 4 -TifV^y ^<D^J5fc 
l-^^-4-^!JK> (2. Og, 10. 6mmol) <D*$J — JiV 

(4ml) ^m^, - 1 5XXZXN — * l ?-/l'—N—— ho V t? (1. 39 

5 ml, 10. 8mmo 1) ^- 5OT^«oJ; 9 t 3 0»lKITLfc o 
Z.<DmK. VJ* (65mg, 0. 4 2 3mmol) §r^*To^Px.fc 0 

dr-^/il^^/i^ 2/1 -e^tH) -e*tM u 1 — o-^/p- 4 ^ 

(6 6 2mg, 3 1%) ^#/c 0 
1 H — NMR (CDCI3) 5 ; 1. 84 (2H, m) , 2. 54 (2H, 
m) , 2. 60 (2H, m) , 2. 73 (4H, s) , 3. 65 (2H, 
15 s ) , 7. 2 5 (5 H, m) . 

(b) 1 -^<l/i?sV- /V<D^ffc 

7k^4kl) J*T;V^~VJ* (5 7mg, 1. 5 0mmol) ©^xf;l^xf 
/loc— -r;v (5ml) 0°C}c:-C 1 — - <^v ? /I^-4-TifVNV^ (6 1 

Omg, 3. OOmmo 1) ©^xf/H-r/v (8ml) $§$££r#P;t % 1 B^M 
20 3f#Lfc 0 KJ&*£te\ 7K (0. 0 5 7ml) , 2 N-Tk^fM" b ]) «7 AtK?S?S 
(0. 114ml) , 7k (0. 171ml) %Mx.fcmZ-, 

- (^^-i)->/I^^^V= 1 /l , ^on*;vV^^/^=30/K^ 
ffl) -CflfiRU 1 -^O-^-4-Tif^V— /V (5 16mg, 8 4%) 
25 1 H — NMR (CDCI3) <5 ; 1. 52-1. 81 (4H, m) , 1. 8 
7 (1H, m), 1. 9 6 (1H, m) , 2. 4 4 ( 1 H, m) , 2. 5 3 
(1H, m) , 2. 7 7 (1H, m) , 2. 8 7 (1H, m) , 3. 6 7 
(2H, m) , 4. 0 8 (1H, m) , 7. 2 8 (5H, m) . 
( c ) t e r t - 4 — fc K a dr ^TirV^- 1 - tf/l'Sff^r V h CO 
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l-^^-4-7f/V-/V (4 5 0mg, 2. 19mmol) ©x^y 
—/V (1 0ml) BWte, 1/^=-^ A (900mg) x 10%Pd-C 

(2 0 0mg) 10#^5S^bfc o MflKfiU 

5 LTtttlfcag©^^ P ^ y (1 0ml) i?ICt^-t e r t 

-^f-fri?**- aft*— h (0. 5 0 4ml, 2. 1 9 mm o 1 ) Sr^Dx., 1 9P| 

r^«#ufc 0 ffi&m^ majfcm&m^hv v&Tkmm&M*., ^v^*^*., 

10 ?tiU tert-^/u 

-X/lstf^is ls-h ( 3 3 3 m g , 7 0%) 

1 H — NMR (CDC 1 3 ) 5 ; 1. 5 0- 1. 92 (6H, m) , 2. 3 
9 (1H, s) , 3. 11-3. 4 2 (4H, m) , 3. 7 7 ( 1 H, m) . 

(d) 4- (Tif>^-4 r/W-^f) -1H — fl/^y*-/V(D&f& 

15 t e r t 4 — t Kp df->T*£^ V- 1 — ^^aj^^t^— h ^ffiV^, 
»J3 2 OOD^rfe{3i2pC-CSJES«:fT^V\ 4- (Tif^ 0 >- 4 — iV^^f) 
- 1 U-4 ^^y-/VSr#fc D 
Rk^C : 187 — 188 °C 
HWlj 3 2 3 

20 trans-4- ( 1 H -4 4 -4 tV^^t/) —^/Zn^^^l/T 

(a) trans-2- (4-t Ko^Wn^^) -lH-^y^V 
K-/V-1, 3 (2H) -v^^O-g^c 
4-75 / v-^t3^^ri^/— ^ • tfiQgift (1. 0g, 6. 5 9mmo 1) Ozk 
25 (15ml) tfc I?^«iJU7A (1. 64g, 11. 9 mm o 1 ) . 
N-*MxhW^;W5 K (1. 5 9g, 7. 2 5mmol) %Jq^, 3 

77^- (^^ih^/I^^^7V= 2/1 ) "CflHRU trans-2- (4- 
tKn^^OA^^) -!H-^y-fyK-/V-l, 3 ( 2 H) -i^-^ 
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( 8 2 3 m g , 5 1%) SrWfco • 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 27 (2H, m) , 1. 68 (2 
H, m) , 1. 8 8 (2H, m) , 2. 11 (2H, m) , 3. 4 4 (1 
H, m) , 3. 9 4 ( 1 H, m) , 
5 4. 6 3 (1H, d, J=4. 2Hz) , 7. 83 (4H, m) . 

(b) cis-4- (1, 3-^^-^y-l, 3 -$?fc Kn- 2H— ^ y-f V 

i/^n^dri/yp 4-— hn^/x- 
trans-2- (4 — t Ka^v^y'^ n-'^vvl') -1H — fV/f^K- /V 

— 1 , 3 (2H) — *?$r> (3 5 9mg, 1 . 4 6 mm o 1 ) <DT h=7 t Kn7 
10 7V (15ml) Mt, OtiCtp-^fnglff (24 5mg, 1. 46 

mm o 1 ) N h V ~7^~ /P^^^^ 1/ (4 2 2 mg, 1. 61 mm o 1) , 40 
% — t^^PT^S^/^^^V— h/ (0. 7 3ml, 1. 61 

mmol) ^*P^, 0 0 C^T3 0^, g^T^JdT 3 0#M^#U^i o RStM 
&WkffilsX&t>ti1tm&&, 6 0^^/^ (10ml) i:^y7nt 0 
15 ;v=r.—T;v (10ml) ©jffi^^lc*^, jfeWfr U £ Cfci|&*$r«BEafc® 
cis— 4— (1, 3 - v 5 ^-^ y - 1 , 3-^tFn-2H — fy^yK-^- 
2— -f/V) v-yn^^rvW 4-— hn^y^x- b (4 2 7mg, 7 4%) ^ 
#7t c (427mg N 74%)3r#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 66 (2H, m) , 1. 80 (2 
20 H, m) , 2. 0 5 (2H, m) , 2. 54 (2H, m) , 4. 18 (1 
H, m) , 5. 2 3 (1 H, m) , 

7. 85 (4H, m) , 8. 31 (2H, d, J = 9. 0Hz) , 8. 40 
(2H, d, J = 9. OH z) . 

(c) cis — 2— (4- t Kndp-^-^ n-^vvv) -lH-^y^VK- 
25 7^-1, 3 (2H) -v^^cD^fe 

cis-4- (1, 3-^y-l, 3-S?fcKP-2H->fy>fyK-;V 

— 2 — f/l-) v-yn^^->/P 4-xhp^yyx-h (2. Og, 5. 0 7 
mmo 1 ) ©y ^7— A* (40ml) if f9t Ko79^ (40ml) 

0°CtT2 8%-tMJ7^y h^yK (1. 0 4ml, 5. 07 
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mmo 1) £rJn*. N 0^T3O^> i^ti?S!lT3. 5^t#tfc 0 R 

5 h???*- {^y-y/tfm=z3-sv=z/i) tflb, c i s-2- (4- 
t Kn^r^v-^n^i/^) — 1H — f V-fy K— /V— 1 , 3 (2H) -v^^ 

( 9 3 2 m g , 7 5%) £#fe 0 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 42 (2H, m) , 1. 48 (2 
H, m) , 1. 7 3 (2H, m) , 2. 5 0 (2H, m) , 3. 8 5 (1 
10 H, m) , 3. 9 6 (1H, m) , 

4. 38 (1H, d, J = 2. 2Hz) , 7. 82 (4H, m) . 
(d) trans-4- ( 1 H-^f ^tfl/ — As— 4 — ^A-^dri/) —i/fu^ 

*»J3 2 0 (b) «c 1 H-^ y^V-;l/- 4 - ( 1 3 1 m g , 0. 

15 9 7 7 mmo 1 ) (D"r t Kn77> (1 Oml) $j8£tH % 0°C^T c i s - 
2- (4-t Kn^^^n^^S/;P) -1H-- f V-f > K — /P— 1 , 3 (2 
H) — v 5 ^-^ (2 1 5mg, 0. 87 9 mm o 1 ) , hi) ~7 ^=-)Vifr^7 ^ V 
(2 8 3mg, 1. 0 7mmol) N 4 

F-^op^ (0. 672ml, 1. 17 mm o 1 ) &'MT, 3 0 5> 

A'A (5 0ml) U IM-zkm-fk^- b y !7^7j<^ (2 0ml) 7?^b 

7t 0 f?t>\ fuuifrjlsJ* (2 0ml) T?ttttJU ^JI^^tKM^^^t/^ 

-e^L#bfc 0 ^ti&W&B&XMbtilti&fr&z/]) ftffjvi3 s 7^xi^' h^77 

25 3 0%-^W^A^/^ (2ml) 15^®^Ufc Q 4 ff# 

(^ n n/Jvt^/y ^ y — /V= l xK/l^/y $ j 

(l%-T^~T7kBW =10/lt« TltMU trans-4- 
(^-^^7-/^4 — f/V^v') -y7n^ty7 5> (llmg, 
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5. 6%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 1.22 (2H, m) , 1. 48 
(2H, m) , 1. 69 (2H, br s) , 1. 78 (2H, m) , 2. 
0 7 (2H, m) , 2. 6 5 ( 1 H, m) , 4. 4 3 ( 1 H, m) , 6. 
5 5 6 (1 H, d, J=7. 5 Hz) , 7. 04 (1H, d, J=7. 5 Hz) , 
7. 20 (1H, dd, J=7. 5, 7. 5Hz) , 7. 94 (1H, s) , 
12. 9 7 (1 H, s) . 

mmm3 2 3<D^fefc^cTBoft^&v\ sxT^-tmrnms 2 4~snjfe#ri 

3 2 5 (Dffc^ Lfr, 
10 Hffi^i] 3 2 4 

c i s— 4— (1H — f>'^V— tv— 4 — T/^^i/) -^a^tV7 5y 
1 H — NMR (DMSO-d 6 ) 8 ; 1. 44-1. 6 5 (8H, m) , 1. 
9 4 (2H, m) , 2. 7 0 (1H, m) , 4. 6 5 (1H, m) , 6. 5 
5 (1H, d, J=7. 8Hz) , 7. 04 ( 1 H, d, J= 7 . 8 Hz) , 7. 
15 2 0 (1H, dd, J=7. 8, 7. 8 Hz) ,8. 0 0 ( 1 H, s), 12. 9 
7 ( 1 H, s ) . 
MMM 3 2 5 

ci s-3- (lH-^y^-;V-4 — fyv^-^rv-) -^n^fyj^ 

20 : 166 — 168 °C 

HJfe^ll 3 2 6 

trans-3- (1H — f A*— 4 -^;^^rv') — ^n^M^T 

(a) 2- -^f/lO — 1 H — fy-Y^KwV-l, 

25 3 (2H) — S^^O^fiS 

Sx^ n-^driry — /V (4 . 5 g , 4 5. 9 mm o 1 ) (DT h7t Kn77>- 
(9 0ml) 0m7W?K (7. 0 8g, 4 8. 1 mm o 1 ) N 

h!J7x=M^7^7 (13. 2g, 5 0. 4 mm o 1 ) N 4 0%-v ? rc^/i/ 
7/^;l/#^y^ b/b/^^ (23. 3ml, 51. 4mmol) £r 
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Mx-s 0 °C\cx 3 0 #|RK mUKX 2 . 5 NFW8t# Lfc 0 &&&&&&&& Lt 

V -f ^ K— A- 1 , 3 ( 2 H) - v 5 ^"^ ( 3 . 3 6 g , 3 2%) §r#fc 0 
5 1 H-NMR (CDClj) 5 ; 1. 73 ( 1 H, m) , 1. 93 ( 2 H, 
m), 2. 16 (3H, m) , 4 . 9 0 ( 1 H, m) , 5. 58(1 H, 
m) , 5. 9 4 (1H, m) , 7 . 7 2 ( 2 H, m) , 7. 8 1 (2H, 
m) . 

(b) (2S, 6R, 12bS, 13S) -13-7o^-12b-/nt> 
10 -3, 4, 5, 6-ff7tKo-2H-2, 6-^/ [2, 3-a] ^ 

>- K— /V-8 (12bH) -^-^©^-J^c 

2— (2— ^d^d^fei^— 1 — f/V) -1H — fy^VK^-l, 3 (2 
H) — i/zty (3. 0 g, 13. 2 mm o 1 ) (D? on^yl^A (9 0ml) 

ggmZLT^* As (3ml) N N-^n^a^^^ K (2. 9 4g, 
15 16. 5mmo 1) ^JP^U 14Bf»Lfc 0 lM-f«tf 
y^^TK^R^P^ ^pa*;vi,itBLfc 0 ^TtftJi SrflS* ^ *s V A "C 

- (^=¥1^/^^^= 1 0/1 T?^tU) Till, (2S, 6R, 12b 
S, 1 3 S) - 1 1 2 b-/ntVV-3, 4, 5, 6-f h?tK 

20 P-2H-2, [2, 3-a] >f (12bH) -t 

V ( 3 . 6 0 g , 7 7%) gr#fc 0 

'H-NMR (CDC 1 3 ) 5 ; 1.14 (3H, t, J = 7. 1Hz) , 

1. 34 (1H, m) , 1. 68 (2H, m) , 2. 11 (2H, m) , 

2. 5 4 (1H, m) , 3. 0 5 (1H, m) , 3. 3 8 (1H, m) , 
25 4. 3 7 (1 H, m) , 4. 56 (1H, m) , 5. 57 (1H, m) , 

7. 5 6 (3H, m) , 7. 7 6 ( 1 H, m) . 

(c) 2- [ (1R, 2S, 3S) -2-7^^-3-t Ko^^n^ 
vvV] -1H — f y-f y K-A-- 1 , 3 (2H) -v^i/tf^Efc 

(2S, 6 R, 12bS, 1 3 S) - 1 3-^n^-l 2 b-7°o t°/V- 3, 
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4, 5, 6-ff7tKP-2H-2, 6-**S 12, 3 - a ] >f V K— 
/V- 8 (1 2 bH) -^-V (3. 5 6 g, 10. 1 mm o 1 ) <D ^. ? / — jV (7 

omi) mm\^ mm^x 2N-mm7kwm dsmn £#p;t, 1 H#rait #l 

/^^^/l^^tf U 2- [ (1R, 2S, 3S) -2-^a^-3-t Kn 
drv'v':? n^^-V/V] -1H — f y^y K- /V-l, 3 (2H) -v*;^ (2. 
1 9 g , 6 7%) £r#fc Q 

1 H — NMR (CDC 1 3 ) 5 ; 1. 51 (2H, m) , 1. 91 (2H, 
10 m) , 2. 2 0 (2H, m) , 2 . 5 2 ( 1 H, s ) , 3 . 7 6 ( 1 H, 
m), 4. 38 ( 1 H, m) , 4. 81 (1H, dd, J = 9 . 5, 11. 
2Hz), 7. 76 (2H, m), 7. 86 (2H, m). 

(d) cis — 2- (3-tFo^v'v'7P^v';W) -1H-- fy^^K- 
71/- 1, 3 (2H) -v^^cD^Jsfc 

15 2 — [ ( 1 R, 2 S, 3 S) -2-^n^-3-t Kn^r^^n^^/V] 

-1H f y-f is Y—jiV— 1 , 3 (2H) -v=^-> (2. Og, 6. 17 

mmo 1) ©b/P^V (4 0ml) £ * $ J — )V (4ml) (DWL&WM^ ^Jfi 
^T7k*{t by ^VK*X (1 . 9 9ml. 7. 4 0 mm o 1 ) % 2, 2' — T 

^tf^ (^y^f-o^MJ/v) (8m g ) ^*px., 3 0#F^^b/c o mc-imw^ 

20 bU zf^/V^ X ( 1 . 99ml. 7. 40 mm o 1 ) % 2 , 2 ' —Ty* (4 
yy^n-fij^) (8mg) £r#P?U lB#MM^bfc„ TO^ilLT#& 
Hfc £r > y # ^/Vi7 ^A^n-^b^^^^-- f" ^XS^^- 9vV= 2 / 

lTlgfcB) -Cft^U cis-2- - 1 H- 

4 y-T >- 1, 3 (2H) -v^V (1. 3 3g, 8 8%) £#7c 0 

25 1 H — NMR (CDC 1 3 ) 6 ; 1. 37 (2H, m) , 1.51 ( 1 H, 
d, J = 5. 3Hz) , 1. 71 (1H, m) , 1. 88 ( 1 H, m) , 
2. 04-2. 32 (4H, m), 3. 69 (1H, m), 4. 17 (1H, 
m) , 7. 7 3 (2H, m) , 7. 8 0 (2H, m) . 

(e) trans-3- (1H — i lstfy*—)V— 4 -4 fVHr^s) -v^n-^ 
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cis-2- (3 - t KD^ri/v'^ - 1 H--f V 4 1/ K— /V— 1 , 

3 (2H) -v^^Sr^T, ^MJ3 2 3 (d) ^WCtSJS^V^, 
trans-3- ( 1 H-^ 4 — f^t^V) - ^ n^^i^^T 

1 H — NMR (CDC 1 3 ) 8 ; 1. 14 ( 1 H, m) , 1. 32-1. 
5 8 (3H, m) , 1. 7 1 ( 1 H, m) , 1. 8 1 ( 1 H, m) , 1. 9 
1 (1H, m) , 2. 15 (1H, m) , 3. 19 (1H, m) , 4. 7 
8 (1H, m) , 6. 3 7 ( 1 H, d , J= 7 . 7 Hz) , 6. 9 5 ( 1 H, 
10 d, J=7. 7 Hz) , 7. 12 (1H, dd, J=7. 7, 7. 7 Hz) , 8. 
0 5 ( 1 H, s ) . 

rnrnm 327 

trans-3- (lH-f V^/-;V-4 — iW^vO _ ^ n^^iJ-^T 

15 MMffl 3 2 6 trans-3- (1 H--T Isp^S — JV— 4 — ^/Vo*-^ 

;X) — u^^ihvr 5 ^ (16 3. lmg, 0. 7 0 5mmol) (D^-# J 
-;V (3ml) mWiK, l£ttlM-M/^f;n-7^ (0. 7 76 
ml, O. 7 7 6mmol) &Mx.t£ 0 1 t^f , - (DmWi&M&MB b# btl 

20 trans-3- ( 1 H — 1 is&V*— /U— 4 — f/V^-afv^) - n^^l^T 
$ V • ( 1 6 6 m g , 8 8%) Sr#fc c 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 3 9- 1. 5 6 (2H, m) , 1. 
7 1 (3 H, m) , 1. 9 6 (2H, m) , 2 . 2 6 ( 1 H, m) , 3. 
3 9 (1H, m) , 5. 0 1 ( 1 H, m) , 6. 5 9 (1H, d, J= 8 . 
25 2 Hz) , 7. 0 8 ( 1 H, d, J= 8 . 2 Hz) , 7. 2 3 (1H, dd, 
J=8. 2, 8. 2 Hz) , 7. 9 2 (3H, brs . ) , 8. 0 5 (1H, 
s) , 1 3. 0 3 (1H, s) . 
MMm 3 2 8 

5-[ U-^^M^V^A-) 1 H--T ^tfy-jV(D&J& 
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###!l4-e#fclH— f ls#^S—>V— (1 0 Omg, 0. 74 5 

mmo 1) ©N, N-^fMMT^ K (2ml) SgSfcfcl, l-r/n^E— 4 
-p^/WO-^ (0. 10 9ml, 0. 745mmol) , 3!7ftfh7^ 

;VTl/^=- tyJ* (2 8mg, 0. 1 mm o 1) s V ? J* (1 0 3mg N 0. 

5 7 4 5mmol) ^P^, 6 0°C^PS.Ufc o 9 H#TO, 7 jc (2 0ml) K:#U 
Bfclfe^ ( 2 0 ml X 2 ) tttttlLfco ^ £3§7.MM^ ^ f ? A "Clfeift 

- 1 H — f ( 6 0 m g , 3 7%) £r#fc 0 

10 Bk£ : 1 2 4 — 1 2 6 °C 

mMM3 2 8©^?ife}c:2pCTSjS^^T^V\ J^Tfc^-r^l*{7ij 3 2 9 
3 3 0O4b^£r^&bfc o 

mmm 329 

5 - (-T y-O^/l^^vO - 1 H — f Isff-S-A' 
15 :1 39 — 140 °C 

HJfeM 3 3 0 

5 -- r v^^^or^s- 1 h— r is^s—tv 

ltk& : 151 — 153 °C 

mMm 331 

20 5- (-^vv^^v-) -1H — f y^V-yKD-^c 

»J 4 r#t 1 H-^ y^V 5 - t-^ ( 1 0 0 m g , 0. 74 5 

mmo 1) ON, N-^f;^;^7 5 K (2ml) ^V^T'n 5 

K (0. 089ml, 0. 74 5 mm o 1 ) N (103mg, 0. " 

7 4 5mmol) %Mx., 4 0°C^PS.b7t o 2 0#P«, 7k (2 0ml) {31#b, 

25 StM^^vV ( 2 0 ml X 2 ) "CtttH b7c 0 Srfek ^ is V A 

- (— ^^V/f^rc^-e^tU) "CiftMU 5- H^vvl^dfvO -1H- 
-T^^y-7V (6 3mg, 3 8%) £#7c Q 
Ifc^k : 179-181 °C 



WO 02/100833 PCT/JP02/05609 

158 

MMm 3 3 2 

(a) tert— 4- (tKn^r^f;V) \f*< V 1 

5 1- ( t e r t -Zf h*ri/XA'ti~Sl') t?^ V i? >- 4 -Jjjl>tflsWl ( 1 . 0 
g, 4. 3 6mmol) ©Th7kKn77y (2 0ml) j^fc, OtttlM 
-*7VTf7tKn77^S (4. 3 6 ml, 4. 3 6 mm o 1 ) 

y ^Azk^^^AP^, 7]C (10 0ml) til, gf-^c^vv (5 0ml X 2) "T? 

fcti) tert-7 1 ^ 4- ( Kn ^^/^ =»vV) fcV^y^V— l- 

77/V^ 1/- h ( 7 1 5 m g , 7 6%) £r#7t 0 

(b) t e r t—y^A^ 4-[ ( 1 H-^ y^y'-;P- 5 ^ 
15 ^vl^fcf^JJ v?^- 1 -#/Vja?^>l. — h 

ter t-T'fyl' 4- (tKn^f/V) tViJv;y-i-jj;H>->^ 
-h (200mg, 0. 92 9 mm o 1 ) (D*?# xx u * $ Is (6 ml) W@L\^ 
M/xf/p/^y (o.. 15 5ml, 1. llmmol) , ^?77;to^ 
P7^K (0. 075ml, 0. 9 7 5mmo 1) ^Difc 0 2 B#fig^ yjc ( 2 

20 0 ml) tf LO. 5M-«7K^77 y t7A7K^-CpH=4 ^nn*M 
(2 0mlX2) -CtttUbfc. ^TttlS^TKffiift^^V^A-ClSfifeU^o -tb 
Sr^ffi^ltbT#^nfcaSSr> N, N-^fMMT^K (3ml) fc^ 
fi£ U 4 1 H — r 1/ 5 ( 1 2 5 m g , 0. 92 

9 mm o 1 ) % m.^fe$> V <?J* ( 1 2 8 m g , 0. 929 mm o 1 ) , JWk^ h 9 

25 r/^/KT^E^A (3 4mg, 0. 0 9 2 9 mm o 1 ) 6 0°C\Zit)nU 

UTho 1 BtHWtL 8 0 1 KIMfi Lfco $ K 5 R#PTO, 1 M-7k^^ f> V & A 
Tk^^^TJP^, tK (3 0ml) XZ.&Xsfvn&A'J* (20mlX2) T?tttfJL7fc 0 
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Wt^As-Vtem) -etlU, tert-^V 4-[ (lH-^^/-;V- 
5-^/1^3^) tf-M tf^U v>^- 1 h (90mg, 29 

%) «r#fe 0 

(c) 5- (t^!J^-4-'f^h^v') -iH-^fyyy-;wzti 

5 m.<D^j& 

t e r t—^^-jV 4-[ (1H f l/^S—As— 5 — f/V^i/) 7< t° 

^<!J 1 -^77V*>^lx- b (8 1. 2mg, 0. 24 5mmol) |C4N 

-i^^-^^f-V (lml) SrSjpfcfco ie#r«, «ffMU#tn^§r 
*9S—A» (0. 5ml) ita^f-A'^—TA' (10ml) T^Df Ufc c 

10 mSrilKfigL iff^iL5- (fc°^y v?^- 4 — f/l^ b - 1U -^f> 
PS-As • — ( 7 1 m g , 95%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 48 (2H, m) , 1. 90 (2 
H, m) , 2. 0 7 (1H, m) , 2. 8 9 (2H, m) , 3. 2 7 (2 
H, m) , 3. 8 6 (2H, d, J= 6 . 3 Hz) , 7 . 0 0 ( 1 H, d, 
15 J=9. 0 Hz) , 7. 18 (1H, s) , 7 . 4 2 ( 1 H, d , J= 9 . 0 
Hz) , 7. 9 2 (1H, s) , 8. 5 1 (1H, br) , 8. 8 2 (1H, 
br) . 

mmm 333 

5- (2-7x-;Vxh^i/) - 1 u-4 y^/-;V©^ 
20 #^J4t#fclH-'fy^-;l/-5-t-^ (6 0mg, 0. 44 7 

mmo 1) <£>N, N - f-AsftAsJ* T 5 K (2 ml) i§?fctz: % 
(68mg, 0. 492 mm o 1 ) N 3 VfcT h 7 >^E-— 7^ (17 

mg, 0. 0 4 4 7 mmo 1 ) , 7x^^^n 5 K (0. 061ml, 0. 4 

4 7 mm o 1 ) 6 0°C^0?fibfc o 7 R#ffl3h SJS*g-£*£fc^ n n 

25 (3 ml) N lM-TKBWb*^ h U ?.Mc$g$£ (4ml) ^nx.ffi#bfc c tRS^I^ 

*«.%awi^7k (3mD ^px.*#b^c 0 im^mk, ^mm^m^mm^ 

h? 3 ??*- (^^i^-^/^^^^-e^ttJ) -eftMu 5- (2-7*^x 

-1H-^^Y-;V (8. 4mg, 8%) £#fc 0 
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MS :m/z = 2 3 9 (M+ 1 ) 
3 5 0©te#*fe Lfco 

mmm 334 

MS :ra/z = 189 (M+ 1 ) 
HJfe-fJlj 3 3 5 

5- (.l/9n~?=f-;V* h^is) -lH-^y^-;V 
MS : m/z = 2 0 3 (M+ 1) 
10 HJfe^iJ 3 3 6 

5- (-^E2-^i>vl^ hdf-^) -lH--fy^/-;V 
MS :m/z= 231 (M+ 1 ) 

mmm 337 

(1 H — f y^y-;w 5 — f A>3r*is) T^T—h 
15 MS :m/z-221 (M+ 1 ) 

mmm s s s 

5- (2-^ hdr^xfdri/) -1H 

MS : m/z = 19 3 (M+ 1 ) 
HJfe^lJ 3 3 9 

20 5- (2-^^y ^r->^c hdri/) -lH-f^-;V 
MS : m/z = 2 5 5 (M+ 1 ) 
HJfetfll 3 4 0 

2- (1H fy?V-/W5 <A'$r**/) ^$J-;V 

MS:m/z=17 9 (M+ 1 ) 
25 MMM 3 4 1 

5- (t°yv f >--2 fsl'*h*f) -lH-^^y-;V 

M S : m/ z = 2 2 6 (M+ 1 ) 
MW.m 3 4 2 

5- — tfr* -1H-^^Y-;V 



WO 02/100833 PCT/JP02/05609 

161 

MS :m/z = 2 2 6 (M+ 1 ) 

mmm 343 

5- (t°U^-4 — h^is) -1H— {-y^S-tv 

M S : m/ z = 2 2 6 (M+ 1 ) 
5 HJfe^J 3 4 4 

2 -[ (lH-^y^y-;v-5-^W'» 
M S : m/ z = 2 7 6 (M+ 1 ) 

mmm 345 

5 -[2- (1 H- \fn-;V- 1 --f/P) xh^^-iH—fy^Z-yV 
10 MS :m/z = 2 2 8 (M+ 1 ) 
HJfetfil 3 4 6 

2 — [ (1H f 5 ^f;l/]^^f!J;V 

M S : m/ z = 2 5 0 (M+ 1 ) 
^Jfe^il 3 4 7 

15 3 -[ (lH-^V^/-;l'-5-^;mv') ^^;l/]^^/-by^ 
BfeJrS : 158 — 161 °C 
HJfe^iJ 3 4 8 

4-[ (1H-- fy^/-/v-5 — f/Pt^^) ^^^]-o-y^ h y /v 

M S : m/ z = 2 5 0 (M+ 1 ) 
20 ^SM?!1 3 4 9 

2 -[2- (1 H — T ls?*/—A>— 5 f/l^^v") xf;y]-lH — f y K 

-JiV—X, 3 (2H) 

M S : m/ z = 308 (M+l) 

IfeffiM 3 5 0 

25 2- (rh7tKn-2H-k°7>'-2 — f/V^h^v^) -1H — f Is^S—fr 
M S : m/ z = 2 3 3 (M+ 1 ) 

mmm 351 

#f 4 TWc 1 H--f 5 - ^-^ ( 2 0 0 m g , 1. 4 9 
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mm o 1 ) ©ff7tKn77> (16 ml) 0 °CKX n^^rihy 

—As (0. 315ml, 2. 9 8mmo 1) % h U :7^-/Wfr;*:7^ y (4 4 2 
mg, 1. 6 4mmol) , ^^^7^^^^^^ W h (5 3 4mg, 

1. 1 7 mmo 1) §rAn^, 3 0£^^miJ:#2&bfc„ HWf, ^J&aSSfcSr 
5 «JBEai>liU^fcn^:2iaE»J:iM-*gWb^- h V ?J>,7kmm (2 Oml) 

fp^^/V (2 Oml X 2) 7?ttffiU WilS^yXW^^^'y'^-e^b 

nn^v^^y-/^ — ^lyymm^^x^m) Tftit, 5- (>^ 

n^^v^/V^-df-v-) -1H — {^yy—sU (l'40mg, 4 3%) &j%± 0 
10 : 144—146 °C 

mmm 352 

5— (2-^hn7x7^rS/) - 1 H-^ 77 % /-;KZ)M 

##M4-?#fclH — f7^-;P-5-t-^ (3 0 0mg, 2. 2 4 
mmo 1) CON, N-^fMM7-;K (6ml) 2-^u^e^h 
15 cr V (497mg, 2. 46 mmo 1 ) % £tSfe# y !7 7^ (4 0 2mg, 

2. 9 1mmol) grAP^ 12 0t[dD|Lfc o 6B«, tK (2 0ml) f£ 
# \Jgtm^A<> ( 2 0 ml X 2 ) "CtttB U7t 0 «S ^ r> ^ T? 

4 - Z//W$k^ =f-JV-T?m ffi ) -C#fM U 5- (2-^hP7x/dfi/) 
20 -1H — f'V^y*-/!' (5 7mg, 10%) £r#fc Q 

1 H — NMR (DMSO-d 6 ) 5 ; 7. 02 ( 1 H, d, J= 8 . 5 Hz) , 
7. 29 (1H, d, J=8. OHz), 7. 29 (1H, dd, J= 7 . 5, 7. 
5Hz) , 7. 46 (1H, s) , 7. 60 (2H, m) , 8. 04 ( 2 H, 
m) , 1 3. 1 8 (1H, s) . 
25 mt&W 3 5 3 

5 - (i/^7 n^^^/V^-dr^) - 1 

#^f?J 4 Tl#/c 1 H—f y^V-^- 5 - ( 1 0 0 m g , 0. 74 5 

mmo 1) Off7tKn777 (6 ml) 0 °C^Ti/^ n^i/^ 7 - 

/V (0. 068ml, 0. 74 5 mm o 1 ) N h V 7 =c=- ;V^^~7 ^ 7 (221 
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mg, 0. 8 2 0mmol) N ^y^7y'^M>^W b ( 2 6 7 m g , 
0. 8 9 5mm o 1) 3 0MiIt#tLt„ *fH0d*#gK BifcmWi 

^mj±.mm u# h tutnmz. 1 m-tks&^ h y # atk^ c 4 mi) N ^ n a 

*7t^ (3 ml) 7k»Sr^*«s Wtfzk (2 ml) TKg&Bfo&U 

gvV-C^ffi) 5- (v^ a^^^yV^-^v-) - 1 H (is^S-As 

( 2 4 m g , 16%) £r#fc 0 
Bfe^t : 141 — 142 °C 

10 

mmm3 5 3®^-fi^2pc-csjs^fr^v> > ^T^i-^»!i3 5 4—5 

3 6 O <Di\&m%&J&\^tL 0 

mmm 354 

5 - (v^ a— Zf^/lsst*^) - 1 H — f >fr-S—A' 
15 MS:m/z = 2 3 1 (M+ 1 ) 
3 5 5 

5- (1 -^^7V-2-7^/=arv^rn b^:X) - 1 H f l/Jf^-/U 

MS:m/z= 2 6 9 (M+ 1 ) 
HJfeM 3 5 6 

20 5— (fh7fc FD77^-3-^WV) — 1H — -fy^y- 7V 
MS :m/z = 2 0 5 (M+ 1 ) 
^*fe0!l 3 5 7 

5- (2 h=3ri/- 1 -^^/u=c h^-» -lH-^^Y-yt, 
MS :m/z = 2 0 7 (M+ 1 ) 
25 HJfe^li 3 5 8 

5 - a r/^/l^-^v") - l H — f ispS—jHr 

MS :m/z = 189 (M+ 1 ) 
3 5 9 

5 — [ (2 — f-A*%s# n^.3rvW) t^7]-lH — f ^^V— /V 
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MS : m/z = 231 (M+ 1) 

mmm 3 6 0 

4-[l- (1H — f — (As***/) =.<?A,'\*<'y-S—h})A' 

1 H — NMR (CDC 1 3 ) 6 ; 1. 64 (3H, d, J= 6 . 5Hz) , 5. 
5 3 4 (1 H, q, J=6. 5 Hz) , 6. 9 2 ( 1 H, d , J= 2 . 2 Hz) , 
7. 10 (1H, dd, J=9. 0, 2. 2 Hz), 7. 36 (1H, d , J= 9 . 
0 Hz) , 7. 5 2 (2H, d , J= 8 . 2 Hz) , 7. 6 2 (1H, d , J= 8 . 
2 Hz) , 7. 90 (1H, s) , 10. 91 (1H, br s.). 
MMffl 3 6 1 

10 2- [ (1H — fy^/-;l/-5 — {As**?*/) ^y^VT^O^ 
MM®] 3 4 6 -e#fc 2 - [ ( 1 T ls#-S—As— 5 — f 7l^-=3rv-) * ?-?V\*< 
^y % — h U/V (7 Omg, 0. 281 mm o 1 ) cD^ h7t Kn77> (8 
ml) 7kmtV J-yj*TAs%=- (4 4mg, 1. 1 2 mm o 1 ) £r 

*Px.s it^Lfc 2^11 SJES^ftiCTK^ 2M-7}<i£^ h y ^AtK^ISs 

a?**/** s-As (i%-7y^77K) T?»ffl) 2- [ (ih— f 

^y*-/P- 5 — r /Vtf-^) 7 ^7V] ^yv?;V7 5 is ( 5 2 m g , 7 4%) £r 

20 1 H — NMR (DMSO-d 6 ) 5 ; 1. 8 0 ( 2 H, br s. ) , 3. 
80 (2H, s) , 5. 16 (2H, s) , 7. 08 (1H, dd, J= 2 . 
2, 8. 8 Hz) , 7. 2 3 (1H, m) , 7 . 3 1 ( 2 H, m) , 7. 4 5 
(3H, m), 7. 9 4 (1H, s) , 12. 90 (1H, br s. ) . 
mMM3 6 1 ©j^teipC"CRjfc&fffcV\ lilT^t»J3 6 2(Dft&m 
25 §r^/$ Lfc D fcfc U IfeffiM 3 4 8 "e#bnfc4 - [ ( 1 H — f ^^V-A— 5 

MMW*! 3 6 2 

4- [ ( 1 H-^f 5 -^f;Pt^'» 7 9vk] ^S?/U7$y 

: 197—198 °C 
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&&f&V1t 0 fcfcU &%0!I3 4 7T?#bHfc3-[ (1H — f l/^S-As- 5 
HJfeM 3 6 3 

5 3 - [ (1H-^>^Y-;W5 — f/V^-=3rv^) ^ ^] -<^7 5> 
: 179 — 183 °C 

^»*J3 6 1 ©:#efc|c3SCT^£rfrfcV\ ^T(^t«3 6 4 (D\Y&m 

u/co ytfc i, mMm sqo -?&t>tiit 4-ci - (ih--t ^#v->\> 

10 HJfeM 3 6 4 

l- {4-[l- (1H — 5 — (Astir**/) ^M-y =^=-M * 
& l^T 5 1/ 

1 H— NMR (CDC 1 3 ) 6 ; 1. 64 ( 3 H, d, J= 6 . 4Hz) , 3. 
8 1 (2H, s) , 5. 2 9 (1H, q, J= 6 . 4 Hz) , 6 . 9 7 ( 1 H, 
15 d, J=2. 2 Hz) , 7. 06 (1H, dd, J=8. 9, 2. 2 Hz) , 7. 
2 6 (3H, m) , 7. 3 4 ( 2 H, d, J= 8 . 2 Hz) , 7. 8 4 ( 1 H, 
s) . 

»J 3 6 5 

5- (Tf7fcFn-2H-t'7y-4-^;^v') -lH-^y^-;V© 

20 

4 "C#?fc 1 H-'f l/^S-As— 5 -^--/V ( 1 5 0 m g , 1. 12 
mmol) ©fh7t FP77V (6ml) N 0°C^T4-t pn^^r 

^tKnt^y (0. 107ml, 1. 1 2mmo 1 ) „ hU Z7^=^ 
jl/ (2 9 3mg, 1. 12mmol) , 4 0%-i?x^7y^;^^^l/ 
25 4 h~ h/^l/MWt (0. 517ml, 1. 14 mm o 1 ) 3 0 

(ff7t Kn-2H-fc°7^-4 — OW^i/) -lH-^y^-^ (11 
4mg, 4 7 %) ^#f Co 
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: 151-153 °C 
MMM 3 6 6 

5-[ (1 — fy/ntVH:Viji;y-4 — < ; v) ^]-lH-^fy^/-;V 

5 MMM 4 2 5 - (t°^y ^V- 4-^/1^-=^) -1H-^^V-^ 

(80mg, 0. 3 6 8mmol) (2ml) MU 7tfy 

(0. 031ml, 1. 10 mm o 1 ) N g^gfe (0. 105ml, 1. 84 
mmo 1) ?r!TLto ^(D& s UT WkzK^b^ h V V & (1 1 6mg, 

1. 8 4 mmo 1) &APx_7c 0 1 8Sint, M^(Sl*©Tir b >\ i^T^ 

A7k?»^P;t, 7k (2 0ml) »U ^cn*;^ ( 2 0 ml X 3 ) -Cttfctj 
on*;l/V^^/-;l' (1%-T^^Tzk) ^tB) "eftSL, 5-[ (1 

15 — r y/n tvn^y v>>--4 — r^o ^-ih-^^/-^ (30 

m g , 3 1%) £#fc 0 
Si^C : 1 2 5 ~ 1 2 6 °C 

mmm 3 6 7 

rc^-yv 4- ( 1 ls&*S—Af— 5 —^/U^-^riy) n^^^/V^df 

20 

4 -c#fc 1 h— r is#v-j\>- 5 -^--/v ( 1 . 0 g , 7 . 45 

mmol) ©7f7tKP77^ (4 0 ml) 0 °C(>IT^.^^- 4 — t 

Kn^r^y n^^-->yV7J/V7^>v/l/- h (1. 44ml, 8. 9 5 mm o 1 ) % 
M)7i-M77^y (2. 1 5g, 8. 2 0mmol) N ^V^7^^ 
25 h (3. 3 4g, 11. 18mmol) ^*P^ S 1 R#fTO^fi^ 

fcH) ~T?lt$^b, 4- ( 1 H — ^f l/^y—A — 5 — {j>V$r*is) l/?xi^ 

^-t>>%/^7$*i/U~ h (9 2 8mg, 4 3%) £r#fc 0 
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MS : m/z = 2 8 9 (M+ 1 ) 
MMM 3 6 8 

4- (1H — f>-^V-yV- 5 — f/V^i/) Z'?V'^*'f'>'%A'&lsEt<D&J& 
mtWl 3 6 7 T*#fc3^/V 4 - ( 1 T 5 -^f/V^iy) V 

5 ^ n^^^i/^/Vtff^-^i^— }s (7 2 8. 4m g, 2. 5 3 mm o 1 ) £r p< ^ / 
-/V (2. 5ml) N fh?t Kn7?y (2. 5 ml) fc^?L, 2M— TkBWfc 
y ^ * A7K?§Wt ( 2 . 5 3 ml, 5 . 0 5 mm o 1 ) SrMT L-fc Q 2 H#f H ^, R 
J^?M^Sr?teiftlib#bfLfcaS^^ tR (5 ml) fc}gfl?Ufc 0 i©«^ 

10 & N ^L4- (1H — fy^V-;^-5-^;Vi-^) n^^v^/V^ 
>®t ( 3 8 1 m g , 5 8%) £r#fc 0 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 47 (2H, m) , 1. 65 (2 
H, m) , 1. 78 (4H, m) , 1. 9 1 ( 1 H, m) , 2. 10 ( 1 H, 
m) , 2. 2 4 (0. 5H, m) , 2. 3 6 (0. 5H, m) , 4. 24 
15 (0. 5H, m) , 4. 4 7 (0. 5 H, m) , 6. 98 (1H, m) , 7. 
2 1 (1H, m) , 7. 40 (1H, m) , 7. 9 0 (1H, s) , 12. 
8 4 (1 H, b r ) . 

mmm 3 6 9 

4- ( 1 f y^V*-;V- 5 - - f D^^lh^Ao^iJ- 5; K© 

20 -£-J5fe 

l*?»J 3 6 8 T?#7t 4 - ( 1 H — ( ^^^-/U- 5 — n ^vdf 

tVWyi (2 8 0mg, 1. 08mmol) (DN, N-^f/V*;l/i.7 
5 K (1 0ml) mfclZ, mtTZ/^-pJ* (1 7 3ml, 3. 2 3mmol), 
^yynt>xf;VT^y (0. 7 5ml, 4. 30mmol) £#n>Lfc 0 r 
25 tHCT^~T7k (1ml) £r#P bfc^, l-^^/V-3- (3' 

f^T 5 J tVP) ^/l^^-f ^ K • —mm. (309mg, 1. 61 
mmol) , tFP J f^/Ml7y-/V (16 0mg, 1. 1 8 mm o 1 ) 
%:%\}7Lfc 0 16B^is M©iff«ttt©T4 -rc^yp— 3 - (3' _ 
v 5 ^ ^7 5 J 7°* #/l^i^f 5 K • -fit! (309mg, 1. 61 
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mrnol), tKa^^/M)7)/-;V (1.6 0mg, 1. 1 8 mm o 1 ) 
0 0 ml) ^#b@t^^^^ (5 0mlX3) „ ^pp*;^ (2 0 mix 2) 

(1H — i^#*S—)V- 5 — T/^^-^) iX^ u^^^/P^-f^ K (2 6 
5 m g , 9 5%) 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 45 (1H, m) , 1. 66 (3 
H, m) , 1. 94 (2H, m) , 2. 11 (1H, m) , 2 . 2 6 ( 2 H, 
10 m) , 4. 35 (0. 5H, m) , 4 . 6 5 ( 0 . 5 H, m) , 6. 8 5 
(1H, s) , 7. 15 (1H, m) , 7. 37 (2H, m) , 7. 56 
(1H, m), 8. 05 (1H, s), 13. 01 (1H, s). 
MMM 3 7 0 

[4- ( 1 H-^ 5 — f/^^v-) v^n^^rvvKM^y-yv© 



MMM 3 6 7 -^#7^^-/1" 4 - ( 1 H f >^y"-jV- 5 -4/^^-^) 

y n^^-V-^jj/l-TS^-i/U— h (lOOmg, 0. 3 4 7 mm o 1 ) ©r b 9 t 
Kp77^ (2ml) 7k*-fby f7A7/K^>)A (5 2mg, 1. 3 

9mmo 1) Sr^Dx., iS^L7t 0 2 H#p H m JxJ^JIl^fczk (52/tl) % 2M 
20 -fcmit-r h y ?A7kig$& (0. 104ml) ,*(0. 15 6ml) SrM, 

ot>^-r;v^ox.,fift$^ MMilfJ^MU [4- (1H — 
5 — 4 y^n^y;p]^^y-^ (7 2mg, 8 4%, 

trans/c i s = 4 / 1 ) £r#fo 0 
25 1 H — NMR (DMSO-d 6 ) : 1. 04 (1. 6 H, m) , 1. 33 (3. 
8H, m) , 1. 7 9 (1 . 6H, m) , 1. 9 5 (0. 4H, m) , 2. 
11 (1. 6H, m) , 3. 2 4 (2H, m) , 4. 18 (0. 8H, m) , 
4. 4 2 (1H, m) , 4. 5 5 (0. 2H, m) , 7. 01 (1H, m) , 
7. 19 (1H, s) , 7. 3 9 (1H, m) , 7. 9 0 ( 1 H, s) , 1 



15 
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2. 8 5 (1 H, s) . 

mmm 371 

1-C4- (lH-fy^-/l/-5-^W^) *y7v^*r*s;\7\* fl/TX 

5 MM®! 3 6 9 4 - ( 1 H — ( ^ffy'—sU- 5 — f ;V$-*rZ/) a— 

t^M>f;K (lOOmg, 0. 3 8 6mmo 1) ©f h7t Kp77>' 

(3ml) fg^cl, Tfc^ky^^AT/l^^^^A (5 8mg, 1. 5 4 
mmo 1) JtMx., jg$rfELfc 0 6I^W« N KJE&Sft^tfftCzfC (0. 0 8 7ml) % 

2 M-TkSfcffc**- h y ?^7jc*« (0. 176ml) , * (0. 261ml) 

ffAsfj ^ A ^ o VP? 74 — (7 n d*;pV^ 7 / —;V-*7 nn^;i/A/^ 
9 J— A* (l%-Tl/^~T7k) X»mHti T?#»IU 1-C4- (lH-^fyy 
5/— /V— 5 — iAs**?*/) ^aA^^]^^y7^;y (4 9mg, 5 2%) 

15 1 H — NMR (DMSO-d 6 ) 6 ; 1. 0 2 (2H, m) , 1. 2 8 (3 
H, m) , 1. 5 2 (2H, m) , 1 . 7 9 ( 2 H, m) , 2 . 0 8 ( 2 H, 
m) , 2. 3 9 (2H, m) , 4 . 1 8 ( 1 H, m) , 6 . 9 8 ( 1 H, 
dd, J=9. 0, 2. OHz) , 7. 19 ( 1 H, d, J= 2 . 0 Hz) , 7. 

3 8 (1H, d, J=9. OHz) , 7. 90 (1H, s) , 12. 8 7 ( 1 H, 
20 s) . 

^Jfe0tJ 3 7 2 

4- (1H — f^V-/V- 5 — (sls^r^ci/) ^7 n^^-y -jvcD&tfZ 
(a) 4- (fh7t Kn-2H-h°7y-2-^tdrv') i/^n^d^y 

25 1, 4 -i/^ n^dr-7->v?^--/V (4. Og, 3 4. 4mol) © h/l'xy (8 
Oml) I?a(Jlttttti :Dowex50Wx8, ^-^5 

#/V7J>-^— — , 8 00mg) , i?tKnt a 7 y (1. 8 9ml, 2 0. 7 
mol) SrlTL, 3£8H#Lfc 0 1 7^1 h 6ii U 
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/mm^^-vmm) x*mm u 4 - (t h ? t kp - 2 h- >- 2 — r./v 

n-^^f-y (2. 6 9g, 6 5%) £#fc 0 

(b) 5- {[4- (Th7t KD-2H-t P 7V-2 — f/V;*-^) i/^ n 

- 1 H--T ^V-/i^^;$; 

5 4 Tl#7c 1 H — ( >^V-;V- 5 - ( 2 5 0 m g ) Of f7k K 

uy^^y (15ml) mfflite, 0°C^T4- (T h 7 t Kn - 2 H- 2 
-^7^^) ^o^fy-^ (3 7 3mg, 1. 8611111101), M)7 
^ v ( 5 3 8 m g , 2. 05 mm o 1 ) . ^>^;V7y^;V/K 
=3fv-W h (6 6 7mg, 2. 2 4 mm o 1 ) ^7JP;t, 1 B#TO^(C#M.bfc 0 
10 |«3*mJL K^^«rtemeU#^ttfca^lM-7k^i-by >7AtK^ 
(5 0ml) ^TJD^U ?uufr/UJ± (5 0ml X 2) T?tt£BLfc 0 ^#SS&|& 

Xmm) ^fSSt, 5- {[4- (fh7t Kn-2H-t°7y-2-^/^ 
15 -lH-^y^y-;P (2 44mg, 41%) 

(c) 4— ( 1 f y^V-;^- 5 -^'/l'^^) is? ci^^-fhy — 

5- {[4- (f b7fcKo-2H-t°7>-2-^;m>') v^n-^v' 
20 Mytr^ri/} -1H-^7^Y-;V (2 3 2mg, 0. 7 3 3 mm o 1 ) ©^^ 
(1 0ml) mWL\^ m^mm <M£h4, :Dowex50Wx8, #*?*r 
§ 77/^77 4 6mg) ^0^ N 5 0°C}3I#S.Lfc o 5 B#ffl^ 

^irT^b^iiU £^&^JBE»ffltLfco nhtltcm^i^V 77^77^ n 
•7f^77^- (7Pn*;VV^^7-^ttt5) 4- (1H-/ 

25 ls?S-A'—5 — iJV^^y) is? n^drfV -/U (13 2mg, 7 8%) 

j§fc,£ : 1 1 2 ~ 1 1 8 °C 
»i3 7 2©^fe{?:l(ICTSJfSSrff'5ev\ ^T^1"HJfeM3 7 z<D\\&m 
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mmm 373 

3- (1H — fV^V-A— 5 f/^i/). v^Pt^^fV-^ 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 0 4-1. 3 7 (2. 5 H, m) , 
1. 6 0- 1. 7 8 (5H, m) , 1. 99 (0. 5H, m) , 3. 51 (0. 
5 5H, m) , 3. 8 9 (0. 5H, m) , 4. 20(0. 5 H, m), 4. 
5 1 (0. 5H, d, J=4. OHz) , 4. 6 1 (0. 5H, m) , 4. 6 4 
(0. 5H, d, J=4. 6Hz) , 6. 98 ( 1 H, dd, J= 2 . 4, 9. 
OHz) , 7. 18 (1H, m) , 7. 39 (1H, d, J=9. OHz) , 7. 
9 1 (1H, s) , 12.86 (1H, s) . 

io mmm3 7 2 (Dum<im^xK^n^\ skT^-rmmms 1 4(oit^m 

Sr-B-fifcUfco fcfcU m^WM\Z. 1 , 3 -->y P^V^^v^-zi^ffli^ 
HlfeM 3 7 4 

3- (1H — f^^V— 7U— 5— i^-^rZy) is? n^ls* / —ft, 
MM : 147 — 148 °C 

15 mmm 375 

2 — [4- (1 H— <4is#i/— ;V— 5— 4 jls&^ts) t°^U 1 --f ;V\zx.$ 

mmm 4 2 5 - ( tf-^y 4 — r /i^^vo - 1 h— r \/?-/->\> 

(3 1mg, 0. 14 3mmol) ©N, N-^f/V^MT^F (1ml) 
20 2— ^ci^Erc^/— /l^ (o. 0121ml, 0. 17 1 mm o 1 ) N 

WtXVtrJ* (4 9mg, 0. 3 5 7 mm o 1 ) Sr>bP^.fc 0 1 2-^n 
^x^/-;l/ (0. 012 1ml, 0. 1 71mmo 1) ^DLfc 0 ^feiC2 

*^>*7^^p-7 h^^^-C— a P/jKA-A/y ^y — yl/-^y n a yfrjUJ*/ 
25 y^y-/v/ (1 T?^m) -e»§4U 2 -[4- (1H- Y 

5 --f/l-^-dr-^) b°^y f/i/j^y-yp (14mg, 

3 8 %) £#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 6 2 ( 2 H, m) , 1. 9 (2H, 

m) , 2. 25 (2H, m) , 2. 39 (2H, t) , 2. 73 (2H, 
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m) , 3. 47 (2H, dt) , 4. 30 (1H, m) , 4. 36 (1H, 
t) , 7. 00 (1H, d) , 7. 21 (1H, s) , 7. 49 (1H, 
d) , 7. 90 (1H, s) , 12. 87 ( 1 H, s) . 

mmm3 72 (b) <D^m^m^x^^n^\ sxr^-rmmm3 7 q<d 

HifeM 3 7 6 

t e r t— r/^vP 3- (1H — f^/-;V- 5— f;^;/) fcXy-^:/- 
1 — #/k/J^i/l/- h 

1 H-NMR (DMSO-d 6 ) 6 ; 1. 2 2 - 1. 3 7 (1 0H, m) , 
10 1. 7 2 (2H, m) , 1. 9 2 (1H, m) , 3. 3 2 (2H, m) , 3. 
55 (2H, m) , 5. 32 ( 1 H, m) , 7. 00 ( 1 H, del, J- 2 . 
3, 9. 0 Hz) , 7. 2 2 (1H, d, J= 2 . 3 Hz) , 7. 4 2 ( 1 H, 
d, J=9. 0 Hz) , 7. 9 1 (1H, s) , 12. 89 (1H, br s). 

mMm 377 

15 5- (txy v>v-3— f/i^t-3-» -ih — f^y*-/KD#j5£ 

mM\3\ 3 7 6 -C#fc t e r t -7*^~;V 3 - ( 1 H — < >^V-/t— 5 — < ;V 
Jr^-is) \f^<}) 1 -%/Vtf3cZ/U- h (15 0mg, 0. 473 

mm o 1) <D*#;-/V (2 ml) SSSiH, N-*^- S^^l^ig 

m (imi) ^Ao^fc 0 3B#re^, ?^jE^it x^nhtittmm**? ; -Mz.mm 

20 U 2M-7Km-f^ b V ^^7lc^-CpH= 8 ~ 9 t U r ;ft,£^JHS$f Lfc„ 

cr^/vA/^^/-/^/ (i -e^ffi) t^SSU 5- 

(tvy^y_3-^;^^) -lH-^fy^y-yk (10 4mg, 65%) 

25 'H-NMR (DMSO-d 6 ) 6 ; : 1. 55 (2H, m) , 1. 74 (1 
H, m) , 1. 9 8 (1H, m) , 2. 7 0 ( 2 H, m) , 2. 8 5 (1H, 
m) , 3. 16 (1H, m) , 4. 3 4 ( 1 H, m) , 7. 04 (1H, 
dd, J=2. 2, 9. 0 Hz) , 7. 2 5 ( 1 H, d, J= 2 . 2 Hz) , 7. 
42 (1H, d, J=9. 0 Hz), 7. 92 (1H, s), 12. 92 (1H, 
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s) . 

»i3 7 2 (b) N mmw3 7 7 (D^mcmcxR^n^\ sm^-i- 
mmm 3 7 8 <d^^^^v± 0 u t e r t -^a- 3 - 1 

if a y v>y- 1 -^/wi^y^- bS:Wailtffiv^ 0 

5 mMm 3 7 8 

5- (tfn V v 5 ^- 3— r/P^-dr'» -1H — f^/-;V 
'H-NMR (DMSO-d 6 ) 5 ; 2. 08 (2H, m) , 3. 17-3. 
3 8 (5H, m) , 5. 0 4 ( 1 H, m) , 7. 02 (1H, dd, J=2. 
2, 9. 0 Hz) , 7. 2 3 (1 H, d, J= 2. 2 Hz) , 7. 4 5 ( 1 H, 
10 d, J=9. OHz) , 7. 9 5 (1H, s) , 12. 9 7 (1H, s) . 

MMM3 7 2 (b) x »J3 7 7©^i^CT^^l/\ SXTK^ir 
MMM3 7 9 <Djt&m&&J$Lfc 0 fcfU *»!l3 2 2 (c) T*#7fc t e r t 
— !^vV 4 — fc Kn^iXT^y- 1 b Sri^-J^fc 

3 7 9 

15 5- (Tif^V-4— f^^) -1H < I^^Z-JV 

m& : 159 — 160 °C 

HM3 7 2 (b) o;^£J;i:pCT^^fT&v\ OT^^i-^ffifM 3 8 0 <D 

Ik^m&^j&Vfro fcfcU Hife^l 3 2 3 (a ) T*#fc trans-2- (4 - 
tKn^r^D^^v) -lH-^y^VK-ZV-l, 3 (2H) -v^^ 
20 £J§0SRilJ£V^c o 
HJfeM 3 8 0 

c i s-2-[4- (lH--f>^/-;V-5 — f/V^-dr>-) v-y u^^>yV] - 
lH-^y-f >K-^-l, 3 (2H) — *?Hrls 
m& : 194— 196 °C 
25 3 8 1 

c i s— 4- ( 1 'y^Z—fV— 5 — Y^^rv') ^n^fyr^^© 

HWlJ 3 8 0 T?#tc c i s - 2 - [4 - (1 H--f >yV-/V- 5 — < 
vO n^dp-^/p]— l y^T ^ K-^- 1 , 3 (2H) -v^V (10 
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Omg, 0. 2 7 7mmol) fc3 0%-^Wr/-^;-^f (1. 
Oml) §rAn^fc 0 2 2Stffii, ?k (2 0ml) \Z&l,W&6t^'3~A' ( 2 0 ml X 

2) T?tttt5u, ^mm%ig7kmm^?*isi>j±x*ffcmvfr 0 zti&m&mm^x 

5 ^ao*M/^^/-;V/ (1%-T^-TtK) T^tti) TltMU c 
i s-4- (1 H— 4 ^ fry— As— 5—' (As^-^i/) ^n^fy75V (3 
6 m g , 5 7%) £#7h 0 
S4,& : 144 — 146 °C 

mmm3 7 2 (b) DT^«:?TfcV\ TO/Tt»j3 8 2© 

10 ^-a-^^r^UfCo fcfcU H»!l3 2 6 (d) tffcc i s-2- (3-fcK 
ndf-VS^n^^i/vl/) -1H — f y-fyK-;l/-l, 3 (2H) — ^^Srt* 

^ »!l 3 8 2 

trans-2 — [3- (lH-^^y-^-5-^W'» iy^n^^V 
15 ;^]-lH — fV^yK-;V-l, 3 (2H) -voT>" 
MM. : 197 — 198 °C 

mmw3 8 i <D^m^m\^xR!t^n^\ £XTi^-rmmm3 s 3<Dfc&m 

£r^j£Lfc 0 fcfdU HJfe^!l3 8 2^Lfcc i s-2-[3- (lH-^y 

yy*-/v-5 — f/v^-df-^) *st i h-^t yy is 1 , 3 

20 (2H) -S^V^M^te^V^o 
3 8 3 

tran.s-3- (lH-^y^-;V-5-^W'» ^p^fy7^ 

y 

: 1 7 9 — 1 8 0°C 

25 HJfeM3 7 2 (b) % ^te^3 8 i©^-jfej;:31lCTKJfeSrfT«iV\ J^TC^1~ 
^»!13 8 4©ft^«^tfc 0 fcfcU Wfcmz 2 3 (c) T*#fc c i s - 
2- (4~t Kn=5fv">^n^^) — 1 H — i V 4 >" K — /U— 1 , 3 (2 
H) -i^>^m^J1^7h„ 
HJffeM 3 8 4 
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trans— 4- ( 1 H— f lsjf*S— 5 — f /U^-^-is) P^flfVT 5 
is 

'H-NMR (DMSO-d 6 ) 5 ; 1. 16 (2H, m) , 1. 34 (2 
H, m) , 1. 69 (2H, br s) , 1. 76 (2H, m) , 2. 01 
5 (2H, m) , 2. 6 4 ( 1 H, m) , 4. 19 (1H, m) , 6. 9 7 
(1H, dd, J=2. 4, 9. 0Hz) , 7. 19 (1H, d, J=2. 4 
Hz) , 7. 3 8 (1 H, d, J= 9. OHz) , 7 . 9 0 ( 1 H, s ) , 12. 
8 7 (1 H, s) . 
MMM 3 8 5 

10 c i s— 3— (1 H— Y l/ffS—A'— 5 — f/Vo^v') ^n^fyr^ffl 

(a) trans-3- (1, Fn-2H-Yy 

HJfcfll 3 2 6 ( d ) T?#fc c i s - 2 - ( 3 — fc Ko^r^ u-^vvlx) - 
15 lH-^y^yK-^-l, 3 (2H) -^V£rfflV\ ^1M3 2 3 (b) © 
C-CHJ&<HTV\ trans-3- (1, 3-^^y-l, 3-^t 
Kcr — 2H- -fy/f^K^- 2--Y/V) v^n^=^^ 4--hn-<yyx 

(b) trans-2- (3- t Kn^rv'v'^P^v';!/) — 1H — i V A is 
20 }?—/]/— 1 , 3 (2H) -^^^©-^fife 

trans-3- (1, 3— v?t^y - 1, 3-^tFn-2H — f y Y ^ K 
— ;V— 2— f/P) n^^v^/V 4 h u^O^^— h ^»j3 2 

3 (c) (Djjm<imCTfcjfc&ft\s\ trans-2- (3-t Kn^r^y^n 

-^vviyi -ih — fy-fyK-^-i, 3 (2H) -^^£#fc 0 

25 (c) cis-3- (IH — i^#S—As— 5 -Y/^^rv') ^n^^f-> 



T5: ^O^J5g 

#%M4 T#t 1 H-{ y^y-;^- 5 - t-^ ( 2 0 0 m g , 1. 4 9 
mm o 1 ) (OT F7tF'P77y (15 ml) fg#t\ZL^ 0°C^T trans-2 
-C3- (1H — f ^&l?-As- 5~^/U^Zs) ^d^^]-1H — fy 
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-f > K-A— 1 , 3 (2H) -i?Jr> (3 6 6 m g , 1 . 4 9mmo 1 ) , h JJ 
7 ^=-;V^y\7 j is (4 3 0mg, 1. 64mmol) N 40%-^y^7 
)/»^>Wf-^nn^yg| (1, 0 3ml, 1. 7 9 
mmo 1) SriffiTU lB#r«^(31#fULfc 0 Rjtf3^*«JE* 
5 #HL#kftfc2liiE£r* nnjfc/W* (5 0ml) f£$g#¥U lM-^iftth!J^ 
(2 0ml) -C^Lfco ^nn*M (2 0ml) T'tttBU 

10 (6 ml) ^Pt 1 5Ml^tto 3 B#^#, gi&"T?«JE»*& L 

#fen^fi£*->y *y/l/*7A^a^ f^7>f- (^ a njjs/VA/V ^ / - 

a n /ft/i^/^ ^ y -/V/ ( i o /o _ Ti /c E - T7 x) -ejStH) T?»»[ U 
c i s — 3- ( 1 H — ispS—As— 5 — is? n — ^rl^ 5 is 

( 9 8 m g , 2 9%) Sr#7c 0 
15 'H-NMR (DMSO-d 6 ) 5 ; 0. 9 2-1. 3 2 (4H, m) , 1. 
4 5 (2 H, s) , 1. 6 8 (2H, m) , 2. 0 4 (1H, m) , 2. 1 
7 (1H, m) , 2. 6 3 ( 1 H, m) , 4. 2 0 ( 1 H, m) , 6. 9 8 
(1H, dd, J=2. 4, 9. 0 Hz) , 7. 19 (1H, d, J= 2 . 4 
Hz) , 7. 3 9 ( 1 H, d, J= 9 . 0 Hz) , 7. 90 (1H, s) , 12. 
20 8 7 ( 1 H, s ) . 

14 0 ©;^K:3pCTKJC£«:fT#V\ WTt/Tt*fi^ 3 8 6 — 3 8 7 
©<ffc£^«r£-j£ U/c 0 fcfc U 3 8 4 T?#fc trans-4- (1H — f 

•y#*S—A'- 5 — f /i^-dri/) o^fyr^ ^&JWH£JBv^ 0 

3 8 6 

25 trans-N-7^-4- (1H f V^V— /V- 5 --f /l/^vO ^ O 

MS : m/z = 2 8 8 (M+l) 

mmm 3 8 7 

trans-4— ( 1 H — { y*— /V— 5 — f jV^r^-Z/) — N — y/n tV^ 
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MS : m/z = 2 7 4 (M+ 1 ) 

mmm 3 8 8 

trans - N — */9 vOf-A"- 4- (l H — ^/&-J— 5 --f/V^"^- 
5 iX^n^drf-^T^ ^ 

MS : m/ z = 3 00 (M+ 1 ) 
|H»J 3 8 9 

trans-4— (1H — f A"- 5 — f/^^ri/) — N, N — vM^Vl- 

10 H»!J 3 8 4 -e#fc trans-4- (1 H--f V^y'^- 5 --f /V^-^r 
a^^rif >T5 ^ (0. 0 44g, 0. 19mmol) , ^7*W 
/VftF (0. 04 Og, 1. 33mmo 1) ©^^7^ (4ml) 
m (0. 0 5ml, 0. 87mmol) fcta&T 1 5#«^Ut^Ci$U 
7 7X^h*^*^" r- V (0. 0 5 5 g, 0. 8 7mmol) 

/3 o%-r^=r*= 300/1 o/3-e^m) x-mmvito mwto&mst 
^Mumt\^tt.m^, i N-itt»/^3i^rc— T/^mm (o. 5m d srjp 

^L7c 0 tJfffib7ci@#:^i^m^^/l--CT ? ^>-^--^3 ^ (30) b/t#, ^gf-rS 
20 ^tl^X'O, trans-4- (1H — fy^/-;k-5 — f/W-^r^) — N, 
N-v?^ f P-^^tVT ^ y • — ifeiHiiL (0. 04 0 0 g, 8 6%) £■# 

MS : m/z = 2 6 0 (M+ 1) 

^»!J3 8 9<£;fr^i£2JICTlxJ&£?T&V\ glT^*t^|fei3 9 0 (Dfc&tfo 
25 <£r-g-j£bfco 
HJfeW 3 9 0 

trans-4— ( 1 H — <4 l/$?^J<— 5 — f/V^-driy) -N-7°n fc^bv^ 
MS : m/z = 2 7 4 (M+ 1) 
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mMin 391 

trans-N- [4- ( 1 H — f ^^V—jV— 5 — 4 */#xi^*r*/ 
AS] Ti? hT$ KcD^ 

^JS^lJ 3 8 4 tr#7t trans-4- (1 H--f 5 -^/V;^ 

5 ^P^fyj^y (0. 10 0g, 0. 4 4mmol) ON, N-^ 

f;I/*M7 5 K (5ml) $§$£fcgfl^ ( 0 . 0 3 3 g, 0. 5 8 mm o 1 ) s 
h y az^-z^T 5 ( 0 . 12ml, 0. 8 6 mm o 1 ) „ 1-t Kn^^yX 
h V T y" — JiV (0. 0 8 8 g, 0. 6 5 mm o 1 ) „ 1 -=a^-;ls- 3 - (3 ' - 
^f/V7 5 7 7°^ tVV) XsUtfirj 5 K • — (0. 124g, 0. 6 5 

10 mmol) SrABfcTStetf&B^bfco 2 N-zkHftl JJ ^-Mcigift (2ml) 

@#«r»®u mmTKXnmir^^t^XV, t r a n s -N- [4- 
15 (lH-^y^V-/V-5 — fy^^v-) ^n-^vvK) K (0. 

0 9 7 g , 8 2%) £r#fc 0 
M S : m/ z = 2 7 4 (M+ 1 ) 
MMffl 3 9 2 

t r a n s -N-^^vV- 4 — (lH-^y^7-;l/-5 — f /l^^r^) n 

20 — dr-y- yr $ >- • — i£8£&<£>-g^ 

7k*-fb:y^-I>^T^5=^A (0. 04 Og, 1. 0 5 mm o 1 ) <DT h7t K 
vi-yy^ (5ml) 391 -?#fc trans-N- [4- (1 

H — fy^- 5 — f /^^v') v-^n-vdr^/l^] 7tF7^ K (0. 0 6 
6g, 0. 2 4mmo 1) SrAPai, iflMLTl 2^*#Lfc 0 ^^K^ 
25 T^ifePU Zk (0. 0 5ml) N 2 N-TkSMb^ b V V AtKSSR (0. 10 

mi) N tJc (o. i5mi) (Dim^mrL-tc<D-h, ^fmm^^^ hfsmvmm 

%-r ^=ttK= io/i/o~ioo/io/i Ti§ffi) tilLfco @M 

LT 1 N-tR/i;xf (0. 5ml) &to%_1z 0 
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t r a n s -N-^^/l/- 4 - ( 1 H~4 )V— 5 --f Astfr^is) 

^^>T 5 V— ( 0 . 0 5 7 g , 8 0%) £#fc 0 
MS : m/ z = 2 6 0 (M+ 1 ) 

5 mmn 140 co^mcm c-csjs^fr&v\ ^Tic^tnifj 393 ~hw>j 

3 9 7 O^^^T^L-fCo fc/cU Hjfcftl 3 8 3 tllfc trans-3- (1 
3 9 3 

trans-3- — fA-;^^) -N, N — -y^^;V 
10 a^-^-^^T^ V 

: 134~135°C 
mMW 3 9 4 

trans-3- (IH-^f /V- 5 — N-7°n tf/l^^ 

15 MS:m/z = 2 74 (M+ 1 ) 
H$S#jj 3 9 5 

trans — N — ~?^-As— 3 — ( 1 H f ^-^V^W— 5 —- Y/Wv') o 

MS :m/z = 2 8 8 (M+ 1 ) 
20 HIM 3 9 6 

trans-3— ( 1 H—f ^^y^- 5 -^;^=r'» - N - <4 V 37° n tVl/ 

MS :m/z-2 74 (M+ 1 ) 
HJS^iJ 3 9 7 

25 trans — N — i/# n^^^/P- 3 — ( 1 H — { JV— 5 -^f /tof-df- 

MS :m/z = 3 0 0 (M+ 1 ) 

^»J3 9 1 ©*S(c¥CTKJSI:tT^V\ ^T^1-^t^!l3 9 8 
^r^J5fe L7t 0 fcfc U H»!J 3 8 3 T#7t trans-3- (1H- f 
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HJfeM 3 9 8 

trans-N- [3- (1H — v^n^^i/ 
/V] Tir h 7* 5 K 
5 MS :m/z = 2 74 (M+l) 

mmm 399 

trans-N-xf;V-3- ( 1 H--f l/^S— /V- 5 -^71^3^) n 

ivMty^V^V ?\>%—t> & (0- 04 0 g, 1. 05mmol) ©7f7tK 
10 n 7 =? v ( 5 m 1 ) mmm^-, 3 9 8 -C#fc trans-N- [3- (1 

H — f ZsfTi/— ;V- 5 --f yl^^r/) ^D-^vVKl 7i?b7 5 K (0. 0 7 
7g, 0. 2 8mmo 1) ^Dlf&StffD L T 1 2B#W^#bfc 0 ?g?£«rSic?S 

T^SL, 7k (0. 05ml) , 2N-7jc^k-7- h V ^^k^Wi. (0. 10 

mi) N tr (o. i5mi) <D)m^mrv±(D-tb-. ^$m>&^7-< htim-emm 

%-r>-^e^T7k= i o/i/o — i o o/i o/i-T^fcB) tiStarit 

J;!) t r ans-N-if/P-3- ( 1 tt-4 S&V*— A>— 5 — f ;V3r^*S) */ 
^n^^riT-VT^V (0. 06 Og, 8 3%) £r#7c 0 
»t£ : 116 — 118 °C 
20 4 0 0 

trans-N, N — it^f-jV—Z— ( 1 H — f l/tf"S~- 7V— 5 —f 
n^df f- 5 ^ • — Sttl&ft©-^ 

(a) t r a n s -N-^^-N- [3- (1H — f >^V— /W- 5 f/P 

^V) 7th7$ 

25 nwj3 9 i ©^CTCT^^T^^, mmcDik^m&^j&^fco fcaru 

HJS^I 3 9 9 -e#fc trans -N-^^/V- 3 - (1 H--f )V— 5 - 

-f/V^-^riy) n-^df-ir-^T? ^^i^JfSf^^ V ^7t 0 

(b) trans-N, N-i^n^vv— 3- ( 1 H — f l/#^S— )V— 5 — f/V 
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trans-N-xf;V-N- [3- (1H — f IspV^jV— 5 tVHr^y) 
frV\ trans-N, N-v^^vV— 3- (1H — f ;V— 5 — f/V^ 

5 MS : m/z = 2 8 8 (M+ 1 ) 

miMm 401 

(a) N- (4-^ 3 - 5»Vl^^— 7V) 7tf75 K©M 
2, 3-^f;V-4-^fnT^y-;W (1. 0 4g, 5. 7 4mmol) 

10 ©^^y-;P (2 0ml) Sfttfc, ifittlO%-Pd/C (lOOmg) £ 

3fiUte**&&*fc*L;fc:o -©1S»i^ (10ml) fcifcflfiU ^zkl^ 
^ (0. 867ml, 9. 1 8 mm o 1 ) SriD^ilSfcLftio 2 B#Rg$L 

(7 0ml) <§rft#\ £Cfc«ift£ite*ifi«*fc#LN- (4- 
15 T-fefT5K (1. 0 2 g, 9 2%) £r 

(b) 5-^ h^rV— 1 H — {lsjr-S — ?V<D&fo 

N- (4-^ 3-^f;V7x^/V) rtf7$ K (1. Og, 

5. 17 5mmo 1) ©itxf;v (1 Oml) jgffc^ Sa^T^fekB^Bft (1. 
20 4 6ml, 15. 5 2 mm o 1 ) , Iftr b^^f^Ty^-^i^^n 5 K (8 
3mg, 0. 2 5 9mmo 1 ) „ ffim% V V J* (1 . 02 g, 10. 35 
mm o 1 ) , VT^/V (0. 9 0 4ml, 6. 73 mm o 1 ) £r;&n;t, 

Y ]) $J*7kWffl. (10. 3 5 ml, 62. 1 mm o 1 ) £r?ifTLfc 0 1 B#R§ 
25 fe, KJ&feW& 3M-i£Sfe7Kt?pH= 8 — 9 fc a a^/I^A (50mlX2) 

fcBS^r > D # ^ A ^ n f ^ ^ - (— ^ri^-i/ / / I^^.9 : -7i-T:1§{ii) 

T?W^L, 5-^b^>-4-^f;l/-lH--fy^/-^ (4 5 6mg, 54 
%) £#fc 0 
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MM. : 1 4 8 ~ 1 4 9 °C 
mtfaM 4 0 2 

4-^5^- 1 f 5 - t-;P©^ 

HJfe^il 4 0 1 -e#fc 5 h 4 - ^ 9v^- 1 H — f V^V-A- (400 

5 mg, 2. 4 7mmol) CDv^nn^^V (5ml) 8S9RKl % OlClClTHIft 
/Jn^^ (0. 513ml, 5. 4 3 mm o 1 ) O'^pn ^ (5 ml) 

SriTtfco ll^lHII. r©SJES»SK«r5lc (5 0ml) J&fti^Bfok*^ 
h JJ l>^7jc^^-epH=4~5 £ L^onJifc/W* (2 0ml X 2) , f^^^P/P 
(2 0 mix 2) -CjfcttJU »S^M7j<W^^^v">A-e$^b^o r^Sr 

/mfc^As-X-mm) «L N 4-^f;v-lH — (^/-/w-S-t-yv 

( 1 4 9 m g , 4 1%) |r#fc 0 
1 H-NMR (DMSO-d 6 ) 5 ; 2. 31 (3H, s) , 6. 93 (1 
H, d, J=8. 8Hz) , 7. 13 (1H, d, J= 8 . 8 Hz) , 7. 90 
15 (1H, s) , 8. 72 (1H, s) , 12. 68 (1H, s) . 
MMM 4 0 3 

6 - 7 =f-jV— 1 H — f fp^S—As— 5 — Jr—}V(D^$L 

(a) 4- (7tf;V7^y) -2, 5-^f;V7x^ Ti?^-h<D^ 
fife 

20 2, 5-^f^-4-757 7i/-^ (5 0 0mg, 3. 6 4 mm o 1 ) 
©BIBfem^Vi, (5ml) Wm^, M7hmm (0. 894ml, 9. 48 
mmo 1) N lfVi?> (1ml) Sr;&P*.aKft Lfc 0 1 Hffl^JL 

(5 0ml) ^C^3fe*Sr«JBE«aa«*aftb4- (Tir^vKT 5 

7) -2, 5-i?>W*^ 7tr- b (7 6 3mg, 9 5%) £r#fc 0 

25 (b) 1 -Ti^A— 6-^5VL— 1 H — f ls#'S—A'~ 5 — fyt- Xir^- 

4- (7tf;l/75y) -2, 5 A Tiry"- h (7 5 0 
mg, 3. 3 9 mmo 1) ©g^fcrn^Vl. (7. 5 ml) ^V$K^ ^MfcT$#7kS£ 
S6 (0. 96ml, 10. 2 mmo 1 ) N J&fcT h7^T^=!>A (5 5 
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m g , 0 . 16 9 mm o 1 ) , WtWt% V V A ( 6 6 5 m g , 6. 78 mm o 1 ) % 

mrnm^yr^7v{o. 592ml, 4. 4immoi) Sr*n^., jsjmbvto 9 

mm^s 5iJ&$&m%7k (5 0 ml) g^g^^ (5 0mlX2) -ctttts 

U 1 -Tir^/l^- 6 — * 1 H — f IsfS—A'— S —4 A> T±y^— ^ 

( 3 5 9 m g , 4 6%) £r#fc 0 

(c) 6 — pi^vl'— 1 H — tZ/jf-S—As— 5 -^--;K7)M 
1 -Tir^/V- 6— jrf^vl'— 1 H — f^jfy-su- 5 — f7U- Tir^- f (3 
10 40mg, 1. 46 mm o 1 ) CO * $ J —jV (2 . 0 ml) „ f h7tKo7? 
^ (1. 0 ml) ?g?£K: % MK:T2M-7KiWby ^.Mcigift (1. 4 6 ml, 
2 . 9 3 mm o 1 ) ^'MT V± a 1 B#|K]8K KJ&tR&1&& 0 . 5 M-fifc^Kijf # 
V V J*7kWMX-pli= 4 b Ufc 0 ^(D^^^tK (5 0ml) @^m^vV 
(3 0ml X 3) -CtttHb, ^Jc^-^^^r^A-e^LTto 
15 bT#^tl,7tM^i/y 7J<7*7^9^^ n-v (^df-ij-^/I^oz^- 
/V-e^fctJ) TfiL, 1 H--f- >jrS-A>- 5 -ir-)\y (19 9 

. m g , 9 2%) £r^#fc 0 
1 H — NMR (DMSO-d 6 ) 5 ; 2. 22 ( 3 H, s) , 6. 95 (1 
H, s), 7. 2 0 (1H, s) , 7. 7 6 (1H, s) , 9. 05 (1H, 
20 s), 12. 57 (1H, br s). 

*»i]3 7 2 (b) N H»]3 7 7 0#&(;i^CTRj&£^ftV\ ^T^^i~ 

«m 404 (Dit^m Lfc 0 fcrc u mmm 402 ltc 4 - ^ 9^ 

HMM 4 0 4 

25 4-^^-/^-5- (t°-<y ^?v-4— ( jvir-^^y) -1H-- fyy/-;v©M 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 78 (2H, m) , 2. 00 (2 
H, m) , 2. 4 0 (3H, s) , 2. 8 9 (2H, m) , 3 . 1 4 ( 2 H, 
m) , 4 . 3 5 ( 1 H, m) , 7 . 1 5 ( 1 H, d , J= 9 . 0 Hz) , 7 . 
2 8 (1H, d, J=9. 0 Hz) , 8. 03 (1H, s), 12. 92(1 
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H, b r s ) . 

mmm3 7 2 (b) , mmms 7 7<D^m^.mzxR^n^\ eiT^^t 
mmn 405 ofc&m vtc 0 t£u mmm 403 l± 6 - ^ ^ 

5 HJfe^l 4 0 5 

6-^9W-5- — f^ttis) -1H — fyyy-/KD^ 
1 H — NMR (DMSO-d 6 ) 8 ; 1.51 (2H, m) , 1. 92 (2 
H, m) , 2. 2 6 (3H, s) , 2. 5 7 (2H, m) , 2. 9 3 (2H, 
m) , 4. 3 8 (1H, m) , 7 . 1 6 ( 1 H, s ) , 7. 2 8 (1H, 
10 s), 7. 8 4 (1H, s) , 12. 70 (1H, br s). 

WJ3 7 2 (b) % HJfeM3 7 7 <DftmnmKXBJfo&ffi£\,\ ^Ti^f 
^WlJ 4 0 6 <0\\&m bfc 0 tz.fl U HK£#!I 4 0 3 T^js£ Ufc 6 - * 3vV 

- i h— r >j?y*-/u- 5 -^--/t-^jiL^^Mv^o 

HJfeM 4 0 6 

15 6-^^-/1"- 5- (t°-<y 3 — -1H r^^y-7KZ)^ 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 45 (2H, m) , 1. 68 (1 
H, m) , 2. 0 4 (1 H, m) , 2. 2 5 ( 3 H, s) , 2 . 5 9 ( 2 H, 
m) , 3. 10 (1H, m) , 4. 2 0 (1H, m) , 7. 17 ( 1 H, 
s) , 7. 28 (1H, s) , 7. 85 (1H, s) , 12. 71 (1H, 

20 s) . 

mmms 7 2 (b) . »j3 7 7 co^m\-m^x^^n^\ j^-n-^-r 

Jfefe#!J 4 0 7 <Dik&fa&&&. ls±.o tctd U 4 0 2 Lfc 4 - * 

- 1 H->r 5 -^-/^ji(3£H-fflv^c 0 

SUM 4 0 7 

25 5- (TH¥>-4-4 -4-^f/V-lH-^y^/-;KDM 
ik/& : 157—159 °C 

mMM3 8 5©;^iz:3JICTKJt£&fTftl\ J^T(-^1~lfe&£#!J 4 0 8 0Xfr£4fc 
&^J& L,fc Q fcfc U mMM 3 2 3 ( c ) -e#fc cis-2- (4-t Kn^5/ 
■^n^df^vU) -lHWy^>K-/V-l, 3 (2H) - £ HJfe^J 4 
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M1MW 4 0 8 

trans-4-[ (4-^f;l/-lH-^V^/-;W5 — i }V) Jr^i/ll/f 

5 : 1 5 0 ~ 1 5 2 °C 

£r^J& bfc 0 fcfc U HJfeM 3 2 6 ( d ) -C#fc c i s - 2 - [ 3 - (1H--T 
is PS— As— 5 -sfAsJraris) vi^^r%/jfV\- l H — 4 V 4 1/ 1 , 

3 (2H) -i?$->bW&m4 0 2T?#fc4-^^- 1 H— f l/f^S-As- 5 
10 -^wl^JJirfiB-ffll^o 

4 0 9 

trans-3 — [ ( 4 - ^ f/V- 1 H-^ y ^/-/P- 5 /V) jT^^]^ 

MM. : 1 56 — 1 60 °C 
15 H%0IJ3 8 5, HJfe^!)3 2 7©^fetc!flCTSJS*rfTJfeV\ OT^-f^MM 

4 1 OO^^^r^bfCo fcfcU HWJ3 2 3 (a) tffct r a n s -2 

- -lH-^y-fyK-zv-l, 3 (2H) 

- £ WI4 0 2 -C#fc 4-^ lH-^y//-;V-5 -Hr-fr* 

20 I^»ij4 1 0 

c i s— 4 — [ (4-7<^;V-lH — f/U) ^-=3r^]v-^cr^ 

^rl^TS; ^ • 

1 H — NMR (DMSO-d 6 ) 5 ; 1.64 (2H, m) , 1. 75 (4 
H, m) , 1. 92 (2H, m) , 2. 44 (3H, s) , 3. 09 ( 1 H, 
25 m) , 4. 44 (1H, m) , 7. 13 (1H, d, J=9. 0Hz) , 7. 
2 7 (1H, d, J=9. 0 Hz) , 7. 91 (3H, br s), 8. 02 
(1 H, s) . 

«r-^J*Lfc 0 fcfcTU *MJ3 8 5 (b) T?#7t t r a n s - 2 - [ 3 - (1H 
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— 4 l/&l/—As- 5 —sifrHr*?*/) */9 n-^vvK]- 1 H-4 y 4 > 

i , 3 ( 2 h) - >■ t mmm 402 -e#fc 4 - * 1 h — < i/#v—>v 
mifaffl 411 

5 c i s-3 — [ (4-/f;v-lH — { is^y^~/v- 5 — <M ir^ \A 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 90 (1H, m) , 1. 04-1. 
29 (3H, m) , 1. 46 (2H, s) , 1. 66 (2H, m) , 1. 9 
8 (1H, m) , 2. 09 (1H, m) , 2. 50 (1H, m) , 3. 99 
10 (1H, m) , 7. 11 (1H, d , J= 9 . 0 Hz) , 7 . 2 5 ( 1 H, d , 
J=9. 0Hz) , 8. 0 0 (1H, s) , 12. 8 6 ( 1 H, s) . 
ISte^l 4 0©^femJSCTSJfeSrfT*:v> x £JLT^*t"HJfe^l4 1 2 — 4 150 
ft^^^Lt 0 fcfcU i*l»!j4 0 8-C#fct rans-4- [ (4-^^ 

15 V^7 t c 0 

4 12 

trans-N, N — "^VV — 4 — [ (4-^f;V-lH-^^7^-5 

MS : m/z = 2 7 4 (M+ 1 ) 
20 H»J4 1 3 

trans— N- {4- [ (4-^f;WlH-^fy^^-5 — ^-d(f 

MS : m/z = 2 8 8 (M+ 1 ) 
£&2ft09 4 14 

25 trans— N — {y7°n tVV— 4 - [ ( 4 — t< ^VP— 1 H--T l/^S—As— 5 

MS:m/z = 2 8 8 (M+ 1 ) 
HJfeM 4 15 

t r a n s -N-^ n^^vl^-4- [ — 
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5 — fM tir^zS] ^o^fyr^ 

MS : m/z = 3 14 (M+ 1 ) 

mmns 9 o(d^^2pi^tk^^t^v\ ^Tfc*tm^4 1 &(o^m 

£-£-J& bfc Q U 4 0 8 -e#/t trans-4- [ (4-^ ^A— 1 

4 16 

t rans-N-^f;I/-4- [ (4 — ^ ^vP— 1 H — 4 Isjf^S— ;V— 5 — 
MS : m/z = 3 0 2 (M+ 1 ) 

io sfe&fcM3 9 i <D^m^m\^xRj^^n^\ «ri^t»j4 1 icow&m 

bfc D fcfc U HJfeM 4 0 8 Titfc trans-4- [ ( 4 - ^ 9vV- 1 
H — <ls?V— ?V- 5 — f/V) ^ C2— ^fyr? ^SrlSOlSKcJBV^o 

1 7 

trans-N- {4- [ (4-^;V-lH — f >^/-;V-5-^;V) 
15 $✓] v^n-^vvW T-fehT5 K 

MS:m/z = 2 8 8 (M+ 1 ) 

mmms 9 9©^fclpCTSJS£?T&V\ ^T^t^4 l 8«fe 

Sr^bfc 0 fcfcU ^I»ij4 1 7t#fct ran s -N- {4- [ (4-^ 

/V-1H — f^V — /l— 5— f/V) ^-^rv-] v-i^ P-^vvW T^hT^ K£r 
20 H0|6Re:JHV^ o 

H»<J4 1 8 

t r a n s -N-^^/V- 4 - [ ( 4 ^/V- 1 H — i /V- 5 — -f 

It£ : 150-151 °C 
25 IfeWJ 4 19 

trans-N, N — ■£?:r.^vi,— 4- [ (4 — ^ 1 H — f l/#^S— ;V— 5 

(a) trans-N-xf^-N- {4— [ (4-^f;V-lH — ilstf"S 
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HftM4 1 8 f#fc trans - N-xf 4 - [ (4-^f;P-lH-^y 
(b) trans-N, N-v ? n^9W-4- [ — f y^V 
trans-N-xf/V-4- [ (4 — ^ ^fV— 1H-- f Zs&lf — /V— 5 — ^ 
TKJ&<HrftV\ trans-N, N - v>rc^fvV- 4 - [ (4-^f/V-lH- 
10 MS:m/z = 3 0 2 (M+ 1 ) 

^^J5£bfc 0 fcfcU HJfe094 0 9 -C#fc trans-3 - [ (4 -p^A— 1 
MMM 4 2 0 

15 t rans-N-^fy/nt>-3- [ (4 — ^ ^vP— 1 H~4 i-^V— yU— 5 
M S : m/ z = 2 8 7 (M+ 1 ) 

mmm3 9 o<D^m^m^xR^n^\ uT\^-rmmmA 2 1 <n>\\&m 

^r^j^U/t 0 fcfcU ^5t^ij4 0 9 -e#fc trans-3- [ (4 — ^ ?vU- 1 
20 H — f y^'/ — /V— 5 — f AO t^r-y] n^^T^ Is&WMfcm^fca 
2 l 

t rans-N, [ (4-^f;V-lH — fV^V— /V— 5 

— T/V) ^v-] n^^>T § ^ • — 
MS :m/z = 3 0 2 (M+l) 
25 ^IJ&^J 4 2 2 

4-^^/1^-5- (tf^yv^-3 — f/l^-3r-» -1H — Ojr-s<-n><D<&& 

(a) t-^^vU 3- [ (4 - ^ f^- 1 H--f - >f^) 

v-] ]) 1 is ^ <7)^j$ 

4 0 2 -C#fc 5 - fc Fo 4 - 7< ^vlx- 1 H — f >^V— /V ( 4 . 1 
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7g, 2 8. Immol) , t —^^jV 3 — fc Kn^^f^y 1 — 77/1/ 

tf^-i/U—h (5. 6 2 g, 2 7. 9mmo 1) x fh7fcKn77V (10 
Oml) ©^^)^7K^T, ^^/l^^/l^^v-l/— h (10. 1 g, 3 3. 
9mmol) ©7f7kKP77> (50ml) StffoSrfl&TU 30^111(1 
5 #tLT 1 6 0#P B m#Ufc o RJ&$£Srifc*ggK 1 N-tK^t" f V V J»*MWL 
(2 5 0ml) £r7JPx.T^nP/}vVA (150ml) T* 3 [Uttfcti bfc 0 ^^®$r 

U 7*7 <7*7V77 7^^D7 h^737^ — (^drf-^/StS^^Vl-^ 3/1 
~2/l«) till, t-^/V 3- [ (4-^^-lH-^f>^ 
10 5 — f 71") t^ri/] tr-^U v/- 1 -jfr/Vtff^l— ( t 

5vU 3- fc KD^v't^'j v^- 1 h 3. 4 6 

g) Sr#7t 0 - 

(b) 5- (t?^y v^-3 — f/^^-y) -ih-^^v- 

15 t— :7*^/V 3- [ (4-^f^-lH-^y^7^5 — f/V) ^^/j t°-^ 
y v^- 1 -77/V/Jfdr v^W— h©3fi^£^ (3. 4 6g) <Z)t< ^ 7 — A- (15 

m i ) mm^AN-mm/^^r^^mw. a 5 m 1 ) ^itu ^tu-e 1 &?m 
mw^o m^m^vxnhfifcmmm^ 1 n-tk^-t- h y 7^7^ ( 1 

OOml) &1m?Lfc.m^ Wm^^ (60ml) t2@imu 0 
^77^- (i7 n n^yPA/^ ^= 20/1 ~^ a P/fr/l^A/;* ^7 — 

/ h y >-= 2 o/i/i x*mtti) x*mwu, 4-^^-5- 

y v 5 ^- 3 — f - 1 h — f /v ( 1 . 5 1 g , 2g;pg 2 3 %) 

25 Si£ : 183 — 185 °C 
4 2 3 

4-^/>-5- [ (1 -^^/UbT-^U 3 — - f/V) t^v'] -1H — f> 

^7-;KDM 

HJffe^ll 4 2 2 -C#fc 4 - * f/V- 5 - (tV|J 3 - 1 H- 
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4 ( 4 6 m g , 0 . 2 0 mm o 1 ) <D * # J — M®& ( 1 . 0ml) 

\Z$m (0. 0 6 0ml) SrSfc&UU /^^MT^t K (30mg, 1. 0 

mmo i) ^n^, ^sa-c2NFng»^L^„ ^fc'>ry*#ft*!>*t h y 

(6 3mg, 1. Ommol) (1. 0ml) »ii i^t 

5 is mmmw ufc ^os^i- i n-tkbm^ y ? ( o . 8 m 1 ) 

(^i^/g^a^/V/ h 17 J^/l^T 5 >-= 5 / 1 5/1 -C^ttJ) TftM U 
4-^^-5- [ (1 -y^/Vfc^y v>>-- 3 — TyV) tf-df-$/] -1H— T> 
/V (3 4mg, 7 0%) 3r#fc c 
10 MS:m/z=2 4 6 (M+ 1 ) 

lfti4 2 3 <Z>;*ffefc:S|SCTfrV\ ^Tt*tH»J4 2 4~H»iJ4 2 7© 

HJfeM 4 2 4 

4- y^/V-5- [ (1 -^ntWt^y v^-3 — i;V) jtf-^fV] -1H-- f 
15 ■y?S—A' 

MS:m/z = 2 7 4 (M+ 1 ) 
ilM4 2 5 

5- [ (1 y^u trVPtf^y 3-^/P) - 

20 MS:m/z-2 7 4 (M+ 1 ) 
HJfe^l 4 2 6 

5- [ (1 n^^vV-fc^lJ 3 — f/V) ^-^f-v-] - 

1 Ti/^V— ^ 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 9 1 ( 1 H, d , J = 6. 6 Hz) , 
25 1. 30-1. 50 (2 H, m), 1. 67-1. 78 (1H, m), 1. 
90-1. 99 (1 H, m), 2. 10-2. 22 (2 H, m), 2. 3 
8 (3H, s), 2. 53-2. 61 (1H, m), 2. 61-2. 71 
(1H, m) , 2. 82-2. 90 (1H, m) , 4. 02-4. 13 (3 
H, m) , 7. 10 (2H, d , J= 9 . 0 Hz) , (1H, d , J= 9 . 0 
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Hz) , 8. 0 0 (1H, s) , 12. 8 6 ( 1 H, s) . 

mmm 427 

5- [ (l-v'^n^t^yv'y-a — <;V) 3r3ri/~] - 4-^^-;V-l 
5 MS :m/z = 2 8 6 (M+ 1 ) 

mmM4 2 3 (D^m^m^xny^, siTi^-rmmwu 2 8~mm4 32© 

fl^#>£r^ Lfc„ fcfc U H»J 3 7 7 "C#/c 5 - ( tf-< y v^- 3 — f jVJr 
HJfe^J 4 2 8 

io 5 - [ (i-*^/vt°^y i?i/-3-4M a-3r*>] -iH-^yyy'-;v 

M S : m/ z = 2 3 2 (M+ 1 ) 

mmm 429 

5 - [ ( 1 tVl/t°-<y 3 — f/l/) - 1 H — < >-^y*—/l/ 

MS :m/z = 2 6 0 (M+ 1 ) 
15 MMM 4 3 0 

5- [ (1 -^y^n tf/Vfc^y 3 — {Ad -lH-^^Y- 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 91 (6H, d, J = 6 . 6 Hz) , 
1. 20-1. 37 (1H, m) , 1. 37-1. 57 (1H, m), 1. 

20 6 4-1. 7 6 (1H, m) , 1.96-2. 20 (3 H, m), 2. 58 
-2. 67 (1H, m), 2. 67-2. 76 (1H, m), 2. 90-3. 
-0 1 (1H, m) , 4. 2 0-4. 3 0 ( 1 H, m) , 6. 9 7 (1H, 
dd, J = 2. 1, 8. 8 Hz), 7. 20 (1H, d, J = l. 9 Hz), 
7. 41 (1H, d, J = 9. 0Hz) , 7. 91 ( 1 H, s) , 12. 8 

25 7 (1 H, s) . 
MMiffl 4 3 1 

5- [ (l-v^^n^y^t^y i?l/-3 — <;v) ^^y] -lH-^y^/ 
M S : m/ z = 2 8 6 (M+ 1 ) 
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MMm 4 3 2 

5- [ (1 -v^n:/5vVfc: 0 ^y (M -1H — fy^y- 

M S : m/ z = 2 7 2 (M+ 1 ) 
5 mmiH4 2 3 ©#$fcfcl|lDT?TV\ WTfc^i-^»!l4 3 3~«(4 3 6© 
^m^m bfCo fcfc U Hi&^J 4 0 4 T'#fc 4 - ^ ?vl/- 5 - (tXy^y 

_ 4 — ivi^^) — i h — f >yy-7^wM^m^^x^-mLtc 0 

mi&M 4 3 3 

4-^5^-5- [ (1 -^^t°-<y v^-4 — f/T-) ^3^] -1H — 

io ^y— 

M S : m/ z = 2 4 6 (M+l) 
HJfe^J 4 3 4 

4- ^^/1—5- C (1 -yn bJVUf-^y ' (VlO ^=¥i/] -1H — f 

15 MS :m/z = 2 74 (M+l) 
Hl^l 4 3 5 

5- [ (1 --f y^°C£ t°/Vtf-<!J ^^-4-^^) ^v-] -4-^f/V-lH 

fife A : 1 3 4-1 3 6°C 
20 H»J4 3 6 

5- [ (1 p^yf;Hf^y v>>-4 — fA-) ^v-] - 4-7«^7V- 

1 YL—4-y#y*-A> 

: 140-143 °C 

»#!14 2 3 ©^£fcfpC-r?TV\ KTI^TtHWN 3 7~HJfe0!l4 4 0 Offc 
25 bfco fcfcU «3 7 9-e#fc5- (T^^^- 4 — f 

v') — 1 H — i ~y$? V* - /V %?B$\ \z.m V > T-^J3fe b fc Q 
iftfll4 3 7 

5- [ (1 -^^VTirV^^-4-^^) sT^v-] -lH->f^/-;V 
MS : m/z = 2 4 6 (M+ 1 ) 
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4 3 8 

5 - [ (l-/n £° A- 7"if 4 — f A) ^S/] — 1 ?V 
M S : m/ z = 2 7 4 (M+ 1 ) 
4 3 9 

5 5- [ (l-^y/nt>7^»-4 — f/U) ^3^] -lH-^y^/- 
/V 

M S : m/ z = 2 7 4 (M+ 1 ) 
4 4 0 

5- [ (1 -v^n^^A-X-eV-^-4-- ^v^] -1H-^^ 
10 — 71/ 

SiL£ : 138 — 140 °C 

HJfe0!l4 2 3 ©^?ii-2pC-rtTV\ ^Ti^-t"^»!j4 4 1 ~Mi4 4 4 CO 
it-^m^^k^L U^Co fcflf U IfeMJ 4 0 7 -C#fc 5 - (Tif 4 — f 

v-) - 4 ^/P- l H — f ^y^-^Srig^•^c:^v^-C^Ufc 0 

15 mMm 4 4i 
- 1 h — < v^y— 

MS : m/z = 2 6 0 (M+ 1 ) 
^l»J 4 4 2 

20 4— ^^A— 5— [ ( 1 -y°u f;VT^V^- 4 — 3r^^~\ - 4-^9^ 

/V- 1 H--f ^/^V~/V 
M S : m/ z = 2 8 8 (M+ 1 ) 

mmw 443 

5- C (1 — f V/P tVUTif^^- 4 — f/P) ^-^r^] -4-;f/WlH 
25 — i is #9'— fit 

MS :m/z = 2 8 8 (M+ 1 ) 
Hlfe^iJ 4 4 4 

5- [ ( 1 o^^f;V7f^^- 4 - 4-^5^-1 

H — f ly^y- — ;v 
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Ab& : 126~131°C 

mmm4 2 3 <D^m^m^xft\,\ sx-r\&-rmmm4 a 5^mmm4 49© 

-fb^Sr^U7t 0 fcfc*U ^iW41 OTllfcc i s-4-[ 
1 H- + isp-S—fls- 5 - + ;V) ^-df-S/]^^ n^f>7^ >-^J^f4fcffiV>T 
5 ^bfc 0 
HJfe^J 4 4 5 

cis-N, N — S^-^vV— 4 — [ (4-^f;V-lH — — f 

MS :m/z = 2 7 4 (M+l) 
10 HifeM 4 4 6 

cis-N- {4- [ (4-^f;l/-lH — f i/^—yP- 5 — fW) ^Mri^] is 
# p vvW — N - 7°i=! t>7 5; ^ 
MS :m/z = 2 8 8 (M+l) 

mmm 447 

15 cis-N-7'^-4- [ (4— f^A*— 1 H — jls&V—fl'— 5 — ^TaO ^~ 

M S : m/ z = 3 0 2 (M+l) 
»J4 4 8 

cis-N — f y7°nt>-4- [ (4-^f/P-lH — f ?V~ 5 — f 

20 >V) jr*r*S\ 1/9 n^^ri^-^TS: ^ 
fifcjft : 1 6 6 ~ 1 6 8 °C 
mMM4 4 9 

cis-N-v'^o^yf;V-4- [ (4—^^A— 1 H— >f S&V— A>— 5 - 

25 : 153 — 155 °C 

^ife^ll 4 5 0 

2- [3- — ijV^xs) tf^y^y-l-^/V] rc 

3 7 7 ~C#fc 5 - ( fcf^ U 3 — f A*** -» -lH-^y 
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/I- (4 3 mg, 0. 2 0mm o 1 ) , 2 - a — K^/ — ^ (8 4mg, 0 . 
4 9mmo 1 ) % (70mg, 0. 5 0 mm o 1 ) s N, N-vM 

fM/l/AT^ K (1ml) Sr^ifiT? 2 4^mmw\^fc 0 zmizxttm 

5 Pvf^77^- (i^n^/V/ h y rc^vVT 5: / — />= 20/1/1 

2- [3- (1H — Cy?"S—A>- t°^y 
1 — OV] a^^y— (17mg, 3 2%) $r#fc 0 
MS : m/z = 2 6 1 (M+ 1 ) 

»J4 5 0©^Sfe{j:JpC-CfTV\ WTtei^r^lWH 5 1 tfMb-a^Sr^j&b 

10 fc c fcfc b. 4 2 2 -C#fc 4 - ^ ^/V- 5 - ( t°-< y i»- 3 f /l^^f 

4 5 1 

2 — {3- [ (4-^f/V-lH — f lsfT*S— 7^- 5 -4M if^-V -J 

1 -/f;Hi^/-;V 
15 MS :m/z = 2 7 6 (M+ 1 ) 

|i|«i]4 5 0(D^fe(d^CXfTV\ J^Tf-^-T»M4 5 2©^%^^L 
fc 0 fcfc b N MMM 4 0 4 4 - ^ 5 - ( y v^- 4 — f 

v-) - 1 H — r ^^V-zV^^ffiVNT^bfCo 
^Jfe^iJ 4 5 2 

20 2-{4- [ (4-^ 1 H->f^/- 7V- 5 — f/V) ^"^ix] tf-^iJS? 

1 — f /V}rc^y — ju 
M S : m/ z = 2 7 6 (M+ 1 ) 

mmnA 5 oo^^c-c^m^ j^T(-^i-n»j4 5 3<D^^^^b 

7c 0 fcfc U HJfe^iJ 3 7 9 5 - (7tV-?y- 4 jV^r^y) - 1 H — f 

25 ^V-/V£j^3|SB-^T^&bfc 0 
4 5 3 

2- [4- (lH-{y^/wV-5 OlO^v-) Tif-^^V— 1 — { AO ^ 

/—A 

MS : m/ z = 2 7 6 (M+ 1 ) 
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. tc 0 tcfd U HJfe^J 4 0 7 5 - (Tif 4 — f vO -4-7^ 

4 5 4 

5 2-{4- [ — f yy)/- /I'- 5 — Tif/^V 
- 1 --f /Wrt^y — /V 

1 H— NMR (DMSO-d 6 ) 6 ; 1. 3 0-1. 6 0 (1H, m) , 1. 
65-1. 85 (3 H, m), 1.85-2. 06 (2 H, m) , 2.36 

(3H, s) , 2. 62 (2H, t, J = 5. 9 Hz), 2. 65-2. 7 7 
10 (1H, m) , 3. 44 (2H, t, J = 6. 4 Hz), 4. 22-4. 42 

(2H, m) , 7. 08 (1H, d , J = 8. 8 Hz) , 7. 27 ( 1 H, d, 
J = 8. 8 Hz) , 7. 9 9 (1H, s) , 12. 8 5 ( 1 H, s) . 
MMM 4 5 5 

5- [ (1 -Tir^VVt^i; v?^-3— f/V) tf-3r-XI - 4-;*9vl— 1H- 

15 y^y-/i/©^ 

^£#1] 4 2 2 "C^fc 4 - ^ 5 - ( tf^ ]) i»- 3 — f /V^-^f -» - 1 H 

— f >-^V— ^ (92 m g , 0 . 40 mm o 1 ) N ( 2 4 m g , 0 . 40 

mmol) N 1-^^-/1^-3- (3' -^W^/ntVl/) ^7A#i/-f 5 
K • — iftifeBS (7 7mg, 0. 4 0 mmol) N l-th*P^^M!7)/ 
20 — ;V ( 5 4 m g , O . 4 0 mm o 1 ) , N, N — ^;V~fcA<2±T 5 F ( 1 . 5 
ml) ©H^#I^MJxf;l/7$y (O. 14ml, 1. 0 mm o 1 ) &]]Ux.m 
119 B#F^«#bfc 0 glix^ (10 ml) / h;>x> (10 ml) 

@L5 - [ ( 1 -Tir^vUf^y v>>-- 3 ;V) - 4-^^vV-l 

25 H — f ( 8 4 m g , 7 6%) £r#fc 0 

X H — NMR (DMSO-d 6 ) 6 ; 1. 3 0- 1. 5 5 ( 1 H, m) , 1. 
60-2. 05 (6H, m), 2. 34 (3H, s) , 3. 10-4. 46 
(5H, m), 7. 10-7. 20 ( 1 H, m) , 7. 29 (1H, t, J = 
7. 9 Hz) , 8. 0 1 (1H, s) , 12. 8 8 (1H, s) . 
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mmi4 5 5 <Djfmz.mzx?f\t\ ^T\^-rmm^i4 5 6©^^l 

fc 0 fe«U HJfefll 3 7 7 -e#7h 5 - (tf^y 3 -J frOr**/) - 1 H- 

HJfe^ 4 5 6 

5 5 - [ (1 -T-irfvPfc^y v^- 3-^/V) ^T^v-] - 1H-^^)/^ 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 3 0- 1. 5 8 (1 H, m) , 
1. 58-2. 07 (6H, m), 2. 34 (3H, s) , 3. 13-4. 
52 (5H, m), 7. 29 (1H, dt, J = 2. 6, 9. 0Hz) , 7. 
22-7. 29 (1 H, m) , 7. 39-7. 47 (1 H, m), 8. 04 
10 (1 H, s) , 1 2. 9 1 (1 H, s) . 

mmm4 5 5 <D^m\z.m\^xn^\ »Tt/Ttnw4 5 7©^%^^^ 

fc 0 fcrt? U 4 0 4 t?#fc 4 - ^ 9vV- 5 - ( fc*^ U S^- 4 — f AoJ-^r 

- 1H — f ^^y-^SrM^^V^T^L.fc 0 
HJ£M4 5 7 

15 5 - [ (l-7tf;Hf-<!J^-4 — f^) - 4-^f;V-lH- 

ffik^C : 161 — 163 °C 

»J4 5 5©^fc^CTfrV\ JJlTl!:*tiM4 5 8 <D4k-&M&&&l, 
1t 0 fcfcU »!|3 7 9t1#fc5- f/^^v') - 1 H — f 

20 ^yy-^^riT^^V^T-^^U^io 
Hi£0!l4 5 8 

5- [ (1 -Tir^TirV^-4 — f/V) tf-^] - lH-^W-^ 
1 H — NMR (CDC 1 3 ) 5 ; 1. 6 0- 1. 8 0 (3H, m) , 1. 8 
0-2. 40 (7H, m) , 3. 44-3. 87 (3H, m) , 4. 43-4. 
25 5 6 (1H, m) , 7. 02-7. 10 (1H, m) , 7. 10-7. 22 
(2H, m) , 7. 9 7 (1 H, s) . 

MMM4 5 5 (D^mcm^xn^^, $iTtewrt~mwn4 5 9 (D^m^^v 
fco tcte u mM\n 407 -e#fc 5- (r*tf t° 4 — r *✓) - 4 - ^ ^ 
a— 1 H-4>^^-^mMm^x&&^ 0 
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mmm 459 

5- [ (1 -Ttf/PTf^y- 4 — <;V) ^S^] - 

1 H — NM R (DMSO-d 6 ) 5 ; 1. 70-2. 10 ( 1 0 H, m) , 
5 2. 3 7 (3H, s) , 3. 3 8-3. 5 3 (3H, m) , 4. 26-4. 4 
2 (1H, m) , 7. 07-7. 19 ( 1 H, m) , 7. 19-7. 31 (1 
H, m) , 8. 0 0 (1H, s) , 12. 8 6 ( 1 H, s) . 

Ito fcfciU HJfeM4 1 Ot'ifcc i s-4-[ (4-^/V-lH — f l/f?^ 
10 5 -- T^) ^v'l^a^tyT? ^SrJE5N-{e:fflV^-r^fig;Lfc 0 

§*?»ij4 6 0 

cis-N-{4- [ (4-;*^vV- 1 H f y^/- /1/5 -^/V) 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 5 0-1. 7 0 (6H, m) , 1. 

15 70-1. 94 (5H, m) , 2. 43 (3H, s), 3. 63 (1H, s), 
4. 35 (1H, s) , 7. 10 (1H, d, J = 9. 2 Hz) , 7. 27 

(1H, d, J = 8. 8 Hz) , 7. 94 (1H, s) , 8. 00 ( 1 H, 
s) , 1 2. 8 5 (1H, s) . 
MMm 4 6 1 

20 5- [ (l-xf/kt^!Ji;y-3— f/V) ^v-] - — f 

mmm4 5 5 5 - c ( 1 -r-fe^vt^u 3 — r /v) - 

4~^f^-lH-^^V'^ (5 5. lmg, 0. 2 0 2mmol) , *i 
^r^ATW? ~<7 A (4 0 nig, 1. lmmol) . Tf7tKP77>' 
25 (2ml) (Om&m* 8 0 °CT 2 . 5 ^r^#Lfc 0 50frr$£7K^ U 7.R ( 0 . 
0 4ml) N 2 N-TkM^ h y <7 J±7k$$m (0. 08ml) N 7j<(0. 12 

mi) &m\z.M%.-it 0 ^mKxitm^m^i^ ii^f*t, 

5/l5/l«) TfflWSU 5- [ (1 -^^t°^y v?>--3— f^) ^- 
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d^] _ 4 _ ^ ! H — f isf-S—A, ( 1 4 m g , 2 8%) =£r#fc 0 

MS : m/z = 2 6 0 (M+ 1) 

7t 0 fcfc U 4 5 6 5 - [ ( 1 - T-fe^tf^ — f /V) 

5 t^f^] - 1H — (>^y—^&mm-^m\<^x&j%vfc 0 

mnm 4 6 2 

5 - [ ( 1 -x^/PtXy 3 ttis] - 1 H — r ^*v— ^ 

'H-NMR (DMSO-d 6 ) 8 ; 0. 8 9 (3H, t, J = 7. 2 Hz) , 
1. 26-1. 48 (2H, m) , 1.62-1. 72 (1 H, m) , 1. 8 
10 4-2. 05 (3 H, m), 2. 2 7 (2 H, q, J = 4. 2 Hz) , 2. 3 
3 (3H, s), 2. 50-2. 60 ( 1 H, m) , 2. 78-2. 87 (l 

H, m), 4. 00-4. 10 (1H, m), 7. 08 (1H, d, J = 8. 
8Hz) , 7. 23 (1H, d, J = 9. 0Hz) , 7. 96 ( 1 H, s) , 
12. 8 3 (1 H, s) . 

15 4 6 l ©^feK:2ftlC-CfTV\ ^Tfc/TtHlM4 6 3©-fb-^#>3rl^£L 

fc 0 fcfc U HJfe^il 4 5 7 -C#fc 5 - [ ( 1 -TiET^vVfc: 0 ^ y 4 --f /V) 

^-^v-] - 4-^^/v- i h-^^^V— /^^i^3^-^^^-r^Lfc 0 

IfeWJ 4 6 3 

5- [ (1 -rc^/i/t^y ^^-4--T/P) ^^vO - 4-^f;P-lH-^f 
20 IsPS—As 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 98 ( 3 H, t, J = 7. 1 Hz) , 

I. 56-1. 70 (2 H, m), 1. 81-1. 92 (2 H, m), 2. O 
3 — 2. 16 (2H, m) , 2. 30 (2H, q, J = 4. 2 Hz), 2. 3 
9 (3H, s), 2. 62-2. 72 (2H, m) , 4. 08-4. 18 (1 

25 H, m) , 7. 1 1 (1H, d, J = 8. 8 Hz) , 7. 27 (1H, d, J 
= 9. 2 Hz) , 8. 0 0 (1H, s) , 12. 8 6 (1H, s) . 

mmM4 6 l ^fe^CTfrV\ &LTte^irmMM4 6 4 (Dfc&%a \^ 
fc 0 fcrtiU 3£«!j4 5 8t#fc5- [ (1 -T-fe^-/VT-^V-?^-4 — (M 
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mmn 4 6 4 

5- [ (1 -^/UTHs<l/-4— (/I*) - l'H — f^V— JV 

MS : m/z = 2 6 0 (M+ 1 ) 

mmwu 6 1 <Djrm^zxm\ £kT^-tmMM4 6 5©i^ir^L 

5 fc 0 fcfcU MM4 5 9tf#fc5- [ (1 -T-fe^7l^Tif/N°^-4.— T^) ^~ 
6 5 

5- [ (1 -rc5vKTif^>--4-^r/V) ^-=^->] - — f> 

10 'H-NMR (DMSO-d 6 ) 8 ; 0. 96 (3H, t, J = 7. 1 Hz) , 
1. 40-1. 57 (1H, m), 1. 68-1. 85 ( 3 H, m) , 1. 8 
5-2. 04 (2H, m) , 2. 36 ( 3 H, s) , 2. 4 0-2. 6 8 (4 
H,m), 4. 34-4. 41 (1H, m) , 7. 08 ( 1 H, d , J = 9 . 
1Hz) , 7. 2 7 (1H, d, J = 9. 5 Hz) , 7. 99 (1H, s) , 

15 12. 85 (1H, s) . 

fro fcfcU *Ml4 6 0t1#fccis-N-{4- [ (4-^f;V-lH — f >- 

Lfc 0 
20 MMM 4 6 6 

ci s -N-^^M/-4— [ (4-^f^-lH-^y^/-/V5 — f/P) Jr^c 

M S : m/ z = 2 7 4 (M+ 1 ) 
HJfe^J 4 6 7 

25 4-^ b^>-lH — f y^V-/V- 5 i ;V pi ? y 

(a) 2-^h^>-l- h^f->^ h^ri/) - 4 -n b n-<^i?>cD^J5£ 
2 — ^ h^-iy— 4 — ~ Fn7x;-;P ( 1 . Og, 5 . 9 1 mmo 1 ) (Dis? 

(2 0ml) mm^, 0°C(CTN, N-^yyntWxfyi,7> y 
( 1 . 2 4 ml, 7 . 0 9 mm o 1 ) , ^nn^ f 3ri^ ^vVrc-7VV ( 0 . 4 
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9 4ml, 6. 50mmol) N Iftf f7^7^=<)A (218mg, 
0. 5 9 1mm o 1) ftM*., l^^m^#^Ufc 0 1 5H#59#, yjc ( 5 0 
ml) fc^L^nn */!✓.* (5 0mlX2) Tr^tti U ^S^^7j<M^^ 

h^v^ h*~» -4--hn-<ytV (1. 26g, 100%) £r#7t Q 
(b) N-[3-p« h^v--4- h*->* -7^=-)V\-'Z, 2-i? 

2-pi y^-^y—i- }^v^ h^riX) -4—= hn^yfy (1. 2 g, 
10 5. 6 3mmo 1) <O^Sm=r.^/V (3 0ml) ififctl 0%-P d/ 

C (120mg) ^Px.7X*#ffl^Ti-bfc 0 3 0## N ir^-T h6i&U5StSr 
^ffi«U7t 0 (3 0ml) 0 o CtTt°y^ 

> (0. 546ml, 6. 7 5 mml) „ Ifb^n-f^ (0. 7 6 3ml, 6. 
1 9mmo 1) Sr^Px., S?g.{C#SUfc 0 1 5B$|W^ N R^«^fo^ 7 K* 
15 ~T hi) 17 A7jc^^^P^s rtL?r7X (10 0ml) ^Lfl^^^/V (5 0ml 

x2) -ettttsu ^ffim&mTkmm^y^^vA.-vftm^fro ^.ti^m^mm 
z^mrn) -ettjsiu n-[3-p< h^v--4- (pt h^v-7< h^v) 37 ^-/i/] 

- 2 , 2 - f/lx/n/^T 5: K ( 1 • 4 8 g, 9 8%) £r#fc 0 
20 (c) N-[3-^ 4- (^ - 2 — ^ ^/k^^/l/j 

-2, 2-v J /< ; rVK7°n/-?>T 5 K<D^f& 

N-[3 h^So* h^vO 7x^]-2, 2-^^/1/ 
^o^V7 5 K (5 0 Omg, 1. 8 7 mm o 1 ) Or h 7 t (10 
ml) j®R}Jl % - 1 5°C^T 1 . 5 9M-n-7*f;Hlf!?A (2. 9 4ml, 4. 
25 6 8mmol) «TU 0 °C ^ ^ U fc Q 2H#|HJgU a£fc;*3vV 

(0. 175ml, 2. 81 mm o 1 ) (DT Kn7 7 / (0. 5 ml) & 

^ITU ll*W«^iafc#fflbfco 14« Si^^^Tk (5 0ml) 
(C^b^^^/V (30mlX3) Tffc&ttJU fiI^«7M-7 7^^^At 
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^- (^•y-^/fflk^fr-v&m tiiu, n-[3-^ h^i/-4- u 

h^cl/y* h^v") - 2-^f^7x- >V\- 2, 2-^^;^n/^7 5 K 
(4 2 4mg, 8 1%) £#fc 0 

(d) 4-[ (2, 2-^^^7^n^V-T/V) 75/]-2-^f^rv'-3- 

N— [3-^ h^i/) -2-^f;V7x^ /V]- 2, 

2 - ^ f ;V7°n^y7 ^ K ( 3 0 0 m g , 1. 0 7 mm o 1 ) CO ^ ? J - 
(3 ml) PgfttiC^ ^UlZ$3\,^T 6N-mM7M£i& (0. 355ml, 2. 13 
mmo 1) «TLfc 0 18W#> RfoWm&Tk (3 0ml) fcl^U f^^c 
10 (3 0mlX2) TtttBU ^^^kg^lfefQ^i^kT?^^, «M 

^^v"7^T^Mbfc 0 ^n^^H?tliUt^n7haSOt: o y v 5 ^ (3ml) 

0°CiCT^ ^^V/fr— /V;7 a U K (0. 091ml, 1. 17 
mmol) 6 0 0 CK1]UU\^± 0 2. 5 B#W^ SJ&?«£r^J£»iLT 

^hfhf^m^7K (5 0ml) gt^^^V (3 0mlX2) Tftttfi U 

15 ^zKM^^-^^^Tr^UfCo rtL^te»br#^^aS^r^y 

[ (2, 2 -^^vKT^-V^f/V) 75/]-2-^ h^^-S-^f/^xn 
JV h ( 3 3 8 m g , 10 0%) £#fc 0 

(e) 4- (Tir^T^y) -2-^ h^^-3-^^7x^ 
20 ^/P/ft^ — 

4-[ (2, 2 -v 5 ^ ^/^a^/^/l/) 75;]-2-^fdr^-3-^f^ 
^rc^iyl/ ^^VTW/J^ — h (2 2 3mg, 0. 7 0 7 mm o 1 ) (Dn-zf? 
/-7P (2ml) mm^. !S.tT2 0%-?5SE^7KSS^ (4ml) ^iTU 10 

o°c(-#^bfc 0 i4«> K^^«T7k (5 0mi) fc^u 7xm^hy 

25 l7-A7X^^-epH= 1 1 L^c 0 ^^l^mW^^^V (5 0ml X 3) TlSfcB U 

^^=f-;V (5ml) S?atTt°y^7 (0. 069ml, 0. 848 

mm o 1 ) N flzkgt^ (0. 073ml, 0. 778 mm o 1 ) ^P;L. 6 0 °C 
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^V^/V^^-b (15 4mg, 79%) Sr#fc 0 

(f) 1 b^rV— 1 H--f ^yV-/V- 5-^/V t< ^ ^ 
5 -X/V/J^ — hCO&)& 

— b (15 0mg, 0. 5 4 9mmo 1) ©fttif/V (1. 5ml) 
^i&fcT&STkSfcife (1 5 5?1, 1. 6 5mmo 1) N IftTh7 7Y;V7^ = 
(8. 8mg, 0. 027 4 mm o 1 ) % WPBSt* V ^ (108mg, 1 . 
10 10 mm o 1 ) % MfflWM V T ^ As ( 0 . 096ml, 0. 274 mm o 1 ) £r 
*0ifc o 8«s I»yT5^ (0. 0 3 7ml, 0. 7 1 3 mm o 1 ) 
M^PbfCo H^2R#Pe0iL 7ic (2 0ml) iZ&Vmm^Sl' (2 0 mix 2) 

15 w^ju i -r-fe^/v-4-y b^y- 1 h— r^yy-/v-5 — r/v y.^>- 

jx^/j^ — b (llOmg, 7 0%) £r#fc 0 

(g) 4-y h=^y- 1 H--0^y— /V- 5 — fyl^ ^ ^^X/l/Jfr.^ — h<D 

&m 

1 -T-fe^V-4-^ b=¥v/- 1 H-^y^y*-;V-5 — f A- *#ls*A'ifr 
20 ^— b (lOOmg, 0. 352 mm o 1 ) Of h7tFn777 (1. 0 

mi) N yy/-/v (i. omi) m&iz.x 2M-7kmtV ^-V^kmfc 

(0. 3 5 2ml, 0. 7 04mmol) ^Difc 0 1 9$ffl&, 7j< ( 1 0 ml) 
\ZJ&\Jgm.^ = f-J*' (2 0mlX2) tttBu ^Jl^riSTK^^^^^^T?^; 
^b7h 0 ,MiJE$J|L#?)nfc!SSSr^!;*W7A^Pvh^77^- 

- 5 — T 7V ^ y b ( 8 0 m g , 9 4%) §r#fc 0 

: 130 — 131 °C 
^Jfe^ll 4 6 8 

4 — y n a - 1 H-^y^/-^- 5 -^-/V©-^ 
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##08 4T?#fc 1 H--O^V-/V— 5 —it— A* (1 . 6 0g, 0. 0119 
mol) Ofh7tKP77V (5 0ml) tfifaN-^nnnA^t 
-f^K (1. 5 9g, 0. 0119mol) £2jn£.fc„ 1 0#f^ 4 Otl^fib 

m(-2b#w^ n 5 0tiUc o smmm, %a&mm%7k doomi) 

5 ffi=g£^^M- (1 0 0ml X 3) l?ttfcBb7t: 0 «S ^TkfM^ ^ v- >7 A t? 

(^^^^/f^rc^^ttl) -?ft$g L4-^pd - 1 H T Zs#"S-/ls- 5 

( 1 . 7 3 6 5g, 8 6%) £#7c 0 
1 H — NMR (DMSO-d 6 ) 6 ; 7. 09 ( 1 H, d, J = 8. 8Hz) s 
10 7. 3 3 (1 H, d, J = 8. 8Hz) „ 7. 90 (1H, s) N 9. 71 (1 
H, s) ,13. 1 0 (1H, s) . 
MMM 4 6 9 

A — * h^-lH — r is?"/— /V— 5 — /V<D^j$ 
(a) 4-t< h^-lH-' 5 — OP 2-=fn^tV7 
15 7V/fr^ — h©^££ 



g£«!]4 6 7 (D^mz.m^XKfo*ftt£^'&$L\^tz. 0 7c7cU »J4 6 7 
(c) -C^££L7cN-[3 h3->-4- h^v-T* -2-7<^7l- 

(b) 4-7^ h^-lH T^i/-/V-5-^--/KZ?^ 

20 4-^ h^r-7-lH — i l/jf^S — /V— 5 (VP 

— h (40mg, 0. 11 5mmo 1 ) ©N, N-^f;l/*;^7 5 K (1 
ml) mm?-, OXZKXfcWfrl'VJ* (45mg, 0. 13 7mmol) , f-^t 
-7=cJ-;V (24ml, 0. 2 2 9mm o 1) &M%.1t 0 3 0^ HJ^^^Sr 
7k (2 0ml) Kl^U It^^7V (2 0m IX 2) tjttUlt ^"ttlJiSr*!* 

25 f»-^ ^ ^ >7 a -e^M l , r ft &mj£mm u# & tutmm & ^ y # fa** ? a 

^n-7f^77^- (^^-f-V/f^m^^V-e^tB) tflL4-^ 

H — iis#-S—A'— S-ir-jV (1 9m g, 10 0%) &#fc G 

1 H — NMR (DMSO-d 6 ) 6 ; 3. 97 (3H, s) , 6. 95 ( 1 H, 

d, J = 8. 7Hz), 7. 00 (1H, d, J = 8. 7 Hz) , 8. 01 (1 
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H, s) , 8. 57 (1H, s) , 12. 81 ( 1 H, s) . 

&^J& bfc 0 fctd U 4 6 8 T^J5£ Lfc4-^nn-lH — f 

- 5 -^-/^J^fSKdJBV^o 
5 HJfe^lJ 4 7 0 

trans-3 — [ ( 4 - ^ u n - 1 H f /V- 5 — < )V) jtr*r*S\*/9 

It£ : 1 4 2 ~ 1 4 4 °C 
10 £rl^£Lfc 0 fcfc U »J 4 6 8 Lfc4-^na-lH-^ 
H»|J 4 7 1 

c i s— 3— [ (4-^nn-lH-^^V-;V-5-^;l/) 3r^^~\l/-? 

15 1 H — NMR (DMSO - d 6 ) 6;0. 92(1 H, m),l. 17(1 H, 
m) , 1. 2 3 (2H, m) , 1. 7 0 (2H, m) , 1. 9 6 ( 1 H, m) , 
2. 10 (1H, m) , 2. 5 3 ( 1 H, m) , 4. 16 ( 1 H, m) , 7. 3 
0 (1H, d, J = 9. 0Hz) , 7. 45 (1H, d, J = 9. 0Hz) , 8. 
0 1 ( 1 H, s ) . 

20 7 0©;frfei£igCT^S§r?T>fei\ £XTfc^1rmMm4: 7 2 <o\\&tyn 

^Jfr bfc 0 fcfc U HJfe0!| 4 6 8 -C-g^ic Lfc4-i?np-lH — f ispS—As 
- 5 -^--/l-^^^ffiV^Co 
HM?!J 4 7 2 

trans— 4 — [ (4 — ^ P P— 1 H — f >&*S — )V~ 5 — I'/V) tf-df^] %/# 
25 n^t^T^ 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 13 (2H, m) , 1 . 4 2 (2H, 
m) , 1. 7 5 (2H, m) , 1. 9 8 ( 2 H, m) , 2. 6 2 ( 1 H, m) , 
4. 17 (1H, m), 7. 30 (1H, d, J = 9. 0Hz), 7. 44 (l 
H, dd, J = 0. 8, 9. 0Hz), 8. 01 (1H, d, J = 0. 8 Hz) . 
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mmm4 7 3 

5-^h=3rv--4- (YV^^v^^/v) - 1 H-- Y — ;vcd^j& 

2-^ f^^-5--hP^y>D7^7^ K (5. 0 8g, 2 3. 0 
5 mm o 1 ) <D* ? J —JV (2 0 0ml) Wm\Z. 1 0 % P d - C (50 %"a7k^, 
2 5 0 m g ) £^#P U ^jfiT^ffi©7K*#H^,T 3 . 5 mm&UmW Lfc Q i? 
^b^ilLTcf^ Sffil^SLT, 4-^h=5rv—3- (MJ7/Ptn^^ 
/V) (4. 6 7 g , 10 0%) £r#fc 0 

MS : m/z = 19 2 (M+ 1) 
10 (b) N- [4-^ hdrv'- 3- (hV ^^^-tipi^^) -? ^.-;V] -2, 2 

4-7* h^V- 3 — ( hi) T— y ^ (4. 2 9g, 2 2. 4 

mmo 1) O^nn^^y (45. 0ml) MtMi^W^y (6. 2 
4ml, 4 4. 8 mmo 1) 7jC?£bfcfL J A* (2. 8 4 

15 g , 2 3 . 5 mm o 1 ) £0 — 5 °C7*MT bfc 0 ^ffi£ f#IBLt 1 B#H0f*S. 

^.wk-^mwWs M7kmfci- h v ^a-c^u iffiiuN- [4- 

^ (hlJ7/l/ta^^) T^^/lT) -2, 2 — v^9VK7°t3^V 

75 K ( 6 . 1 6 g , 10 0%) £r#fc 0 
20 1 H — NMR (CDC 1 3 ) 5 ; 1. 3 2 9 H, s) , 3. 8 9 (3H, 
s), 6. 96 (1H, d, J- 8. 9Hz), 7. 31 (1H, br 
s), 7. 63 (1H, d, J=2. 8Hz), 7. 76 (1H, dd, J= 
2. 8, 8. 9H z) . 

(c) N— [4-t< h =¥i/- 2-^^/P- 3- ( h y TVl^ cr ^ ^/i^) 7^ - 
25 /U] -2, 2-^^^7n/^7 5 K©M 

N- [4-^h d rv/-3- ( h ]) yjVjrn * ^A>) 7^ — /V] -2, 2-v^ 
f-;V7a/N°y7 5K(5. 90g, 21. 4 mm o 1 ) (D"T f7t Kn77V 

(7 0. 0ml) 0 1 5°C^?^*P#, 1. 5 7M y/W/l^-^ 

^7Vy / ^^rt^fS (3 3. 5ml, 52. 5mmol) W0°C 
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£*Tfcte"bfcflS h 2 5 ^ffll-efT brto fa* \<12 0 °C$X:*LT 3 B#Raifc?a* 

#Cfc 0 &j£L;/fc»»?S«r- 3 5 4 (racftSflUK a— K^^V(1. 5 

3ml, 2 4. 6mmo 1) 1 5 #H8"C?ffiT b7c 0 fc- 5 ~ 0 t?#tB. 

ui. 5 ^pg^a*# Lfc 0 7X t mm^^x^mmm u «ts & 5 % ^ 

(6. 2 3g) £#7c 0 ^!)*W7A^n-7b^77^- (^^f-^/v? 
y/o fcVl^— tvV= 1/1 -C^ttJ) -C*#RU N- [4-^h=¥i/-2- 
7^71^—3- ( MJ -yjVJrxi^ =5-;\>) -2, 2 - f-A^^u^^T 

5 K (3. 2 0 g , 5 0%) £r#/c 0 
10 X H — NMR (CDC l a ) 5 ; 1. 3 5 (9H, s) , 2. 3 1 ( 3 H, 
q, J=2. 9 Hz) , 3. 86 (3H, s), 6. 87 ( 1 H, d, J= 9 . 
0Hz) , 7. 08 (1H, br s) , 7. 57 (1H, d , J= 9 . 0 
Hz). 

(d) 4-* h^f-v-- 2 3 - (MJ^7^n^^7^) T— U 
15 $c 

N- [4-t< h *ciy—2-*^7V- 3- (h!)7;Pta^f;l/) - 

2, 2-^f;V7 , n^77$F (3. 15g, 10. 9 mm o 1 ) bfrWHtf] 
V VI* (3. 20g, 57. 1 mmo 1 ) ^o^l/^y a— (3 1. 0 

m 1 ) $>X*'&* ici6 0 t*T'#SLT 2 0 B#HMfci&«# Dfd 0 KJCSftSrTk £ ^ 

NTKMWk*^ h U 17AtK^M-CT7^ JJ ft Id b^ 7 n o ^7VAT?^S 3 ©ttffi^To 

LT4-y h^v'-2-yf;i/-3- (h5 7/Vtn^^) T-U^ (1. 1 
0 g , 4 9%) £r#fc 0 
25 1 H — NMR (CDClg) 6 ; 2. 2 5 (3H, q, J= 2 . 4Hz) , 

3. 79 (3H, s) , 6. 76 (1H, d, J= 8 . 8Hz) , 6. 82 
(1 H, d, J=8. 8H z) . 

(e) 1 -Tiz^vV- 5-^ h^riy-4- (^17^0^^) -lH-^f 
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4—* h^->- 3 - ( h V -7^u^^-jV) 7-!)y (5 13 

mg, 2. 5 0mmo 1) ©g^oc^ (3. 0ml) Wfa\zMitfgftk (377 
Ail, 4. OOmmol) ^S?£T*lTLfc 0 @<ffc bfcS^fdl^oc^-^ (4. 
5ml) ^PX., #5* }C 6 5 t#Stt 1 5 ^f^UMW^o VfrBC 
5 fom&^EL-£-?ife%m, MfcWfl^ (7 0 8 /jI, 7 . 5 0 mm o 1 ) „ 7f7^ 
WV^^7on" (4 0. 3mg, 0. 1 2 5mm o 1 ) N &Wt& V V 
A (4 9 1 mg, 5. 0 Omm o 1 ) N WmWl-l V^lsT-fls (4 3 7^1, 3. 
2 5 mm o 1 ) ^M^MWetlU^, t6 5 LT 6 ^WfiMfi!t# b 

10 TkW-^ ^ v- ^At«U iffiiLtfti^ ( 8 0 0 m g ) £r# 

6/1 -C^tH) t?3»MU 1 -Tir^/V- 5-^ h^^-4- (MJ7;Vto 
^ 9VV) - 1 H - ^ ( 4 9 6 m g , 7 7%) §r#fc 0 

1 H — NMR (CDClj) 5 ; 2. 79 ( 3 H, s) , 4. 0 0 3 H, 
15 s), 7. 33 (1H, d, J=9. 2Hz), 8. 2 4 ( 1 H, m) , 
8. 63 (1H, d, J=9. 2Hz) . 

(f) 5-y< (MJ7;vtP^f;v) -1H — { /V<Z)£- 

1 -T-fe^vV— 5 h 4 - ( MJ ^A^n^A-) -1H — fy^y' 

20 ~A (493mg, 1. 91 mm o 1 ) (D ^ $> J — /V (3. 8ml) t"rY^\i 
Kn^V (3. 8ml) (DU^^M^ 6 N-zkSfeft;-?- f V ^^tK^ (3. 8 
ml, 23 mm o 1 ) ^SfitlT U $ ^ JcgEfflTf 5 S$m&ffi8tW bfc 0 ^ 
UfcRj^^iC 1 2 N-i£Sl7j<?#r« ( 1 . 5ml) hi NmfcfrMWL (|2ml) 

25 7jc-r^bT5ii, Tki&U MiLt5-^ h^^-4- (M)7;vtn^ 
f-M - 1 H — r isjfyr—As ( 4 0 0 m g , 9 7%) Sr#fc G 
1 H — NMR (CDC 1 3 ) 8 ; 3. 98 (3H, s) , 7. 27 (1H, 
d, J=9. 0Hz) , 7. 67 ( 1 H, d, J= 9 . 0Hz) , 8. 20 
(1H, m ) . 
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MMW 4 7 4 

4 - ( hi) ~7)Vjrv. * - 1 H — f 5 -y$—)V(D^$L 

mmm 473 -e#fc 5-^b^->--4- (by ^ ^) - 1 h — o 

&^f—n<> (3 9 5mg, 1. 83 mm o 1 ) an^^y (5. 0ml) I 

5 mmm%- 3 0 — 4 0 "Ci^i^ l MHIftH 5 IP?/ n n ^ * ^igjfc 
(3. 8 4ml, 3. 84mmol) ^5^f»TUo -30^^^ 

2 o °c * -c#ia lt 5 . 5 mmmmtw c ?t 0 l o ~ 5 °c 

*p# n TfcTKf-aA b7c#, 5 % fi^si^ f y # A7K^-e p h 5 ~ 6 U 

l/# , "S—/l'*4l/<Dl&&f8Ml> (2 8 0mg) £ N Htx^m^P,4- (fy7 
/l/^-n ^ ^VV) - 1 H — f Z/??V— /V— 5 71^ >f ^©JBAfiJ&tfc (14 5 

mg) £#fc 0 f#^v']J*^>*7A^n^b^77^- (^nn^V 

15 mk^=3-)v= a/ \ x*mm) ttit, 4- c^y 771^-n^^) -ih-7 

^^y*— 7V— 5 — tf— ( 9 5 m g , 2 6%) §r#fc. 0 

1 H — NMR (DMSO-d 6 ) 5 ; 7. 12 (1H, d, J= 8 . 8Hz) , 

7. 66 (1H, d, J=8. 8Hz), 7. 91 (1H, m) , 10, 
2 3 (1H, s) , 1 3. 2 5 (1H, b r s) . 
20 MMm* 0 7<Djjmz.mtXRJ&&fttf:\,\ l^Tl^t^l0ij4 7 5©{^ 
Sr-^J* bfc 0 fcfc? bUJfe^iJ 4 7 4 -C#7t 4 - ( h y ~7;VJru * f-jU) — 1 H — ^f 

mmm 475 

5- (Ti?>^- 4 — f /l/^-dp-V) -4- ( h V ^jV^m ^ ^-;V) — 1H f >" 

25 i^y— 71^ 

'H-NMR (CDC 1 3 ) 8 ; 1. 5 7-1. 7 0 ( 1 H, m) , 1. 85 
-2. 20 (5H, m), 2. 86-3. 12 (4H, m), 4. 72 
(1H, m) , 7. 19 (1H, d, J=9. 1Hz) , 7. 61 (1H, 
d, J=9. 1Hz) , 8. 16 (1H, m) . 
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7 6 

nf±7kmmmn.Ts mmm3 5 2«5- (2--fn7x;^» - ih 

— fy^/-;P (5 6. 7mg, 0. 2 2 2mmol) ©H^x^/v (3ml) 
5 (3ml) ©H^I^SfitTl. 5B#P*m#Lfc„ 

ufc#, a^Sr^b, 2- (i h— r^^y— 5--ryv^-drv-) r-y^ 

(34. 5 m g , 69%) £#fc„ 
MS:m/z-2 2 6 (M+ 1 ) 
H*£M 4 7 7 

10 N- [2- (lH-^^V^-S-^/V^v') 7-feb7 5 K© 

1^ 



iftW4 7 6-e#fc2- (IH fl/fl/— /U- 5 — i jV^r^^y) T=-})1/ 

(3 4mg, 0. 15 1mmol) 0t o yi?y (1ml) »^ ifitT* 

7kwm ( o . 0 4mi) ^p^t, z.ti&mmnx 2 ^mmw ufc. s^^r 0 
15 °cf;-e^£pu mamw&k&-rhv vj*&mm&ttiz.x s mm^^xmmv±, 

£EW*LT#fetb7t^§r. 7h7tKn77V (1ml) — /V (lm 

i ) ^ (om&mRw^ i N-zktiht h y v j*7kmwt ( 1 m 1 ) sr*p^ x » 

20 «® Srtl7jc«-7" h y U ig^Sr^JEEg* b# hfotzmt* *> y 7J 

N- [2- (1H — fy^/- — iV^^V) TirfT 
(3 2mg, 7 9%) §r#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 05 (3H, s) , 6. 70- 
25 6. 7 9 (1H, m) , 6. 95-7. 10 (3 H, m), 7. 12 (1H, 

dd, J = 2. 0, 9. 0Hz) , 7. 32 ( 1 H, d, J = 2. OHz) , 

7. 57 (1H, d, J = 9. OHz) , 7. 9 5-8. 0 5 (2H, m) , 
9. 49 (1H, s) , 13. 09 (1H, br s) . 



'MM 4 7 8 
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* 2 - ( 1 H — { A— 5 — i M^iy) ^<^y^- h 

(a) 2- (3-^^Vl/-4-~ hP7x;^» ^V>^— htf>^ 

5 -7;\«jrvi- 2-~ h/V^>- (1. Og, 6. 4 5mmol) £1MJ^- 
5 (1. 18g, 7. 7 4mmol) (DN, N - 

K (8ml) VVJ* (1- 16g, 8. 39mmol) 

ttM^ ntLSri 4 0°cttia#r H »Lfc o BLjfcm.. o°c^-r^pb, ISfP^ 

10 (^drl^/g^a^/l^ 1 0/1 ^TffSU y^/V 2- 

(3-^f/V-4-^fn7x;^) ^y^/x- h (l. 8 8g, 8 5%) £r 

'H-NMR (CDC 1 3 ) 8 ; 2. 59 ( 3 H, s) , 3. 78 (3H, 
s), 6. 70-6. 82 (2H, m), 7. 12 (1H, dd, J = 1 1 , 
15 8. 0Hz), 7. 35 (1H, ddd, J = l. 1, 7. 5, 7. 5Hz) , 
7. 5 6 — 7. 6 5 (1H, m) , 8. 02 ( 1 H, dd, J = l. 3, 7. 
5Hz) , 8. 05 (1H, d, J = 8. 0Hz) . 

(b) y^Vy 2- (4-75/-3-^f;V7x/^) ^i/if^—Y(DS 

20 ^l±7km^mMT, 2- (3 -pl^vl— 4-= h a^^/ ^» 

y"^— h (1. 85g, 6. 44 mm o 1 ) (OW^Sk^-^/^ (15ml) t * # J 

(8mi) (Dm&mm&^uKX5vmw:Wisfc 0 z.ti&sffiLit&, am 

( 1 . 5 2 g , 9 2%) &#fc 0 
25 'H-NMR (CDClj) 5; 2. 16 ( 3 H, s), 3. 87 (3H, 
s) , 6. 65-6. 82 (3H, m), 6. 85 ( 1 H, dd, J = l. 
1, 8. 4Hz) , 7. 06 (1H, dd, J = 1 . 1, 7. 7Hz) , 7. 
3 0-7. 4 0 (1H, m) , 7. 85 (1H, dd, J = l. 7, 7. 7 
Hz) . 
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( c ) * f-fl, 2 - ( 1 H-4 5 (sv^is) -O-y^rc— h co 

2- (4-7^/-3-^f^7x/dfi/) *<ls-Sx.~-y (5 0 0 
mg, 1. 9 4mmol) £tR (5. 7ml) fc:J@!$g£ii\ ^.frhK 0°C\ZTW:iM. 
5 SI (1. 0ml) , T^^—^A 7f77;VtP2]?^^ (6 9 3mg) 

^7fco £ ©ll?Srferaigt^ h y ^-^7iC^ (1 34mg/lml) &MTb7t 0 

!) !>^fct^It, ?Mtb7t 0 #btbfc^#-fe?fe^M^^an*/ixi Sl (15 
ml) »U Itaiut^U^A (381mg, 3. 88mmol) M 
10 8-^7 1^^—6 (15mg) 2B#R0BI#Lfco £ (D^vWi-ISfP 

b y ^AfcT^Mbfc 0 ^n^jftft^ ->y jjsfsv%yj±? w hf^z?^ — 
(^tip*M/^;^=7o/i) ^-rwsu, 2- (iH— f 

>-^V— /l— 5— iAslr*?*/) -<>-y^c— h (157mg, 21^30%) 
15 fc D 

1 H — NMR (CDC 1 3 ) 3 ; 3. 85 ( 3 H, s) , 6. 92 ( 1 H, 
dd, J = l. 0, 8. 3Hz) , 7. 12-7. 28 (3H, m), 7. 
40 — 7. 52 (2H, m), 7. 92 (1H, dd, J = l. 8, 7. 9 
Hz), 8. 0 0 (1 H, s) . 
20 47 9 

2- (ih — C/#'>r—A>-5-'{A>tti/) ^M^M(D^-m 
ilM4 7 8t^Lfe^f^ 2- (lH-/f^/^-5-^W 
^y/x^h (9 6 0mg, 3. 5 8mmol) Sr7h7tKn77^ (1 
0ml) 71/ (5ml) mfcl^iCT 1 N-tKM^ b 

25 y^-^TK^ (7ml) %lNx.tc.m^ 6 0°C^T4 0^W^#Lfc o SOfrfK 
d^^rO'Cl^SPU 2N-^^7K^r7J0^TpH4 ir S^^/MJlTtttH b 

2 - ( 1 H — f l/#-S— ;V- 5 — f ^A#Sfe ( 7 9 0 m g , 8 6%) 



WO 02/100833 



PCT/JP02/05609 



213 



MS : m/ z = 2 5 5 (M+ 1 ) 
%Wfi\ 4 8 0 

2- (1H r>-^V— /V-5 — i AsUr*?*/) -N->fy^MVX7$KO 

5 ^Jfe^tJ 4 7 9 -e-^^fe Lfc 2 - (lH-^f is^S—A"- 5 -^f/l^^rv") 

I (80. 6mg, 0. 317 mm o 1 ) t 4 V •JfjVT ^ (301mg, 0. 
412mmol) ^N, N-^^MM7^ K (2ml) ii\ £ 

f ;V7 5 yttt (7 2. 5m g, 0. 3 8 0mmol) N t 
Kn ^r^Vy' h y 7 N /-;V (47. lmg, 0. 349 mm o 1 ) N h ]) =^^- 
10 ^75^ (0. 0 9ml, 0. 6 3 4 mm o 1 ) fc&DfcifcgK 2. 5 B#fHHi# L 

U, 2— (1 H — f^-^y— A-— 5— {/Is^^is) -N-^y7f;^VX7 5 



K (4 7mg, 4 8%) %n&mfcb bt#fc 0 
15 1 H — NMR (DMSO-d 6 ) 8 ; 0. 80 (6H, d, J = 6. 8Hz) , 
1. 60-1. 80 (1H, m), 3. 06 (2H, t, J = 6. 3Hz), 

6. 79 (1H, d, J = 8. 3Hz) , 7. 10-7. 30 (2H, m) , 

7. 30-7. 45 (2H, m) , 7. 50-7. 70 (2H, m) , 8. 
0 2 (1H, s) , 8. 2 2 (1H, br s), 13. 1 ( 1 H, br 



MMffl 4 8 1 

2- (1H — O^V—jv-b-- < iVJr^i/} -n, N-^f/KyX75 K 

^»!J 4 7 9 Lfc2- (lH-^f y^^-^- 5 — i gcS# 

25 I (80. 8mg, 0. 318 mmm o 1 ) ^y^T 5 (33. 

7mg, 0. 4 13mmol) £rN, N - ^vV/JvVAX $ K (2ml) 
^?^^: N mtHy.tTl-xf^-3- (3' -^^;V7^7°nt» 
^VsJnvM" 5: K • —^WM. (7 2. 5mg, 0. 3 8 0 mm o 1 ) % tKn^ri/ 
^yyf!)7^ (4 7. lmg, 0. 3 4 9mmol), h y rc^VKT 5 >- 



20 s ) 
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(0. 13ml, 0. 9 5 4mmol) ^MX.tzM, 2. 5R#ffl3t#Lfc 0 £OS 

(lH-^^Y-;l/-5-^/^= ! rv') — N, N- fMVXT ^ K (5 
5 lmg, 5 7%) £#/t c 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 93 (3H, s) , 2. 89 (3 
H, s) , 6. 78 (1H, d, J = 9. 2Hz), 7. 05-7. 20 

(2H, m) , 7. 40-7. 62 (3H, m) , 7. 57 (1H, d, J 
= 9. 2Hz) , 8. 02 (1H, s) , 13. 1 (1H, br s) 

io mmm as 2 

3- (1H — — f/l^t^v') -N, N-^f;^yX75 F 

(a) 3- ( 1 ?V- 5 f/t^^ri/) ^S^^^^j^ 

3-t Kl3 d ^^/M^^^^/^^^/^^i^5|Sf{c:ffiV^X, Hife0!l4 7 9 (Djjfe 
15 &c2PCt^S<Ht&V\ 3- (1 H — f JV- 5 — f/l^dr^) ^Ifi 

(b) 3- (lH-^y^/^-5 — fAoT^rv') — N, N-v^^VV^V 
XT 5! KO-p-fijc 

3- (ih — jv-s-s f/u^^) ^A«^i4^ffl^r. mm 

20 M4 8 1 (D^mcm^X&fo&ftfj;\,\ 3- (1H-^^Y-;W5 — iVl^T 
=3rv0 -N, N-^f;^yX7>; KSr^bfc 0 
MS:m/z=2 8 2 (M+ 1 ) 
mMM4 8 3 

[2- (lH-f^y^-5-^/^v') :7^~7V] ^^y— ;KD^ 
25 $*MW 4 7 8 T?#fc^ 9vV 2 - ( 1 H-4 ;V- 5 — < is) 

is h (95. 6 g, 0. 3 6mmo 1 ) h 9 t Ko77> (5ml) 

KH§$¥£i^ ^fL^0°CfcT7ic*{ky f7A7/I/^7A (4 4. lmg, 1. 
0 7mmol) ^r*P^, $ t>\ZL 3 0 ^MflB^Lfco wtL^Tk (0. 3ml) % 2 
N-TkMS?" h U ^i^7jkM (0. 6 ml) % 7k (0. 9ml) StJiR^MT U 
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tex&m, iibr [2- (ih — f;m^) ^rc^/p] 

y * 7 —71- ( 5 6 m g , 6 5%) ?r#t 0 
5 MS :m/z = 241 (M+ 1 ) 
M^iJ 4 8 4 

1- [2- (1H — f V^y— T/V^-^ri/) — N, N-v>y 

y >-r 5 >- • — i&^ito-^g; 

(a) 1- [2- (1H- f ^V*— 7^-5 — i^Jr^is) ~7^~;V\ -N, 
10 N-^f;V^y7$y©^ 

HM£iJ 4 8 1 2 - (1 H — f^y- /I— 5— fyV^^r^) -N, N- 

V\ 1- [2- ( 1 H-^ y^V-;V- 5 -^;^^y) ;7^-/iyj — N, N- 
v>y ^V^y y 1ST 5 ^Sr^Ufc 0 
15 MS :m/z = 2 6 8 (M+ 1 ) 

(b) 1- [2- (IH — ( V^V— 5— f/l^-^v-) 7x= 7R] -N, 
N - ^/vy y 5 is • — ^^(D^J^ 

1- [2- (1H — (isyi/— 71/- 5— r^^r^) ^^/V] -N, N-v> 
. y =^7Vy $l/T?Lls-%:is^.?-;V=c~- (2ml) 0°CttlN- 
20 SfcSfe/^ ^-/Vai— 7Vl4£|& (0. 3ml) «TLfc 0 r <D!H«^£r^tUT, 

l- [2- (ih — ry^^-^-5— f/wy) ^^^/^] -n, N-^yy 
^7^y ^yr^y - — ( 2 0 m g ) §r#fc 0 

MS : m/z = 2 6 8 (M+ 1 ) 
MMm 4 8 5 

25 N- [2- (1 f^y— 71— 5--f7Vy-^v/) -0"vvKI -2-y^7^ 

o^°y- i-r^y - — afflfeStt©-^ 

»S#!] 4 8 0 -T?#7t 2 - ( 1 H — f ls$r-J^ ;V- 5 — -T 7t^=¥ - N TV 

r/^vWO-XT^ KSr^^V^T, 8 4©7jfet?CTKMfi : ^V\ 

N- [2- (1 H— - f ls#y— 7V- 5-^7^^rv/) 'O'iM'] -2-y^W:7 0 
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MS : m/z = 2 9 6 (M+ 1 ) 

**M4 0 3 (a) <Djj&;\Zl$KX5Llfc&ft\/\ &,TK^TMMm 4 8 6 <Dfc 

-&%a £ri^fife l^fc-o ±tl L, MMm 4 2 "C#fe 5 - ( 4 - tr-s y v 5 — *>0 - 
5 1H — f Zl^J^jSBclJlV^Co 
IfeWlJ 4 8 6 

5- [ (1 -T-fe^A-tf-^y ^V-4--T/V) ^i/] -1H {I/PS—A, 

MS:m/z = 2 6 0 (M+ 1 ) 

Ifefe^U 4 0©^^CT£0£:HTV\ WT^^-T^liiM4 8 7 <Dfc&&& 

io -a-fife fcfc mmm 4 2 5 - c 4 - t?-< y - 1 h - 

MMM 4 8 7 

5- [ (l-^f;Vtxy^y-4 — f/v) ^-^v-] -lH-fy^/-;V©^ 
fife 

15 MS: m/ z = 2 3 2 (M+ 1 ) 

9 9<D^fetJ:3pCTK^SrfTV\ ^Tfc^»M4 8 8<Dfc&Sfa& 
-^fife U/t D fcfc U £#109 4 8 6 -C#yt 5 - [ ( 1 -T*fe?VVfc^ y v>>- 4 - 

^^v-] -1H r^^V^/^^^-^ffiV^Tto 

jfe&fe^ll 4 8 8 

20 5 - [ (1 -^9V^t°-<y i?>--4— - f/I^) t^iX] -1H — f >^V— /VcD^ 
fife 

MS :m/z-2 4 6 (M+ 1 ) 
HJfeM 4 8 9 

5- { [1- (2-;* h^v-^^y^) t°-<y i?>--4— T/P] -1H- 
25 is? I/— /VO^-fife 

Hjfe^ll 4 2 -C#fc 5 - ( 4 - fc 0 -< y v 5 —/!^^ cy) -ih-^ ( 1 

OOrng, 0. 4 6 0 mm o 1 ) ON, N-^fM;VAT5 K (3ml) i 
WLtip\Z.^ (2 — ^n-=E-rc^/U) ^ ^vvoi— ^/V ( 7 6 . 8mg. 0. 552 
mmol) »!)^ (15 9mg, 1. 15mmol) ^iPi ItetH 
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~f~ h v mm&WLfemiz lt# tbtnt&m&z/ v % ^ a ^ 

5 5 - { [1- — f/k] ^v-} -1H- 
( 5 2 m g , 4 1%) ^#t 0 
M S : m/ z = 2 7 6 (M + 1 ) 

MMffil 4 8 9(D^(^CTKi^^fV\ J^T(-^-T^JSM4 9 0~H»I4 
9 1 (D4b&m&&}&LfZ 0 
10 il^lj 4 9 0 

5- { [1- (is? n^^/V^^W) — f/V] ^-=3r^} -1H 
— f 1/&"S^-A' 

MS :m/z = 314 (M+ 1 ) 

mmm4 9 1 

15 5- { [1- frfv^Wf-sV) Z?Z/-4-s(/V] ^dr-» - 1 H- 

M S : m/ z = 2 8 6 (M+ 1 ) 

*1M4 8 9 ^fe^2pCT^j£<Hf V\ ^T^^i-*»J4 9 2~»#ij4 
9 3 <D4k-&M&&J& bfc 0 fete U 4 T?#fc 1 H — f /I/- 5 

20 —/^^WMKm^fe 0 

mmm 492 

2- ,(ih— — f/v^v-) — mj^ 

MS : m/z = 2 3 7 (M+ 1 ) 
l^»J 4 9 3 

25 2 - (1 H — 1 /V- 5 -^T^^-=¥-» ^y^MJ> 

MS:m/z = 2 3 6 (M+ 1 ) 
^1 4 9 4 

5- (8-T1ftfv^n [3. 2. l]^b-3 — < JVjr*c*/) - lH-fy 
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(a) 8 —^is&jV- 8 -Tf* fcTS^ n [3. 2. 1 ] ^ ^ ^- 3 7V 

S-sO-is/V-S-T^yf^txi [3. 2. 1] 5t?#^-Z-Jrl/ (1. 0 
g, 4. 6 4mmo 1 ) ^rf7t Kp77^ (16ml) Kl?gfl¥&ii\ £ft 
5 }d-7 8 c C^TlM-7K*'fkv ? 'l'y^^T^^— £ A/ h/l^^SSS (11. 
6ml, 11. 6mmol) ^10»ittlTU $&tll|»Lt 0 

^Ufc 0 7KSSr2N-^^ h y ^^Tk^^^Tp H 1 O^XTt Lt^ 

10 A^Ti^JlU ?ft|gUT8--<>-v : 7V-8-Tif tf^ n [3. 2. 1 ] Jsr? $ 
I/— 3-^-— /V (8 8 6mg, 8 8%) £r#7t Q 

1 H — NMR (CDClj) 8 ; 1. 5 0- 1. 75 (4H, m) , 1. 
78-1. 85 (m) , 1. 95-2. 20 (6H, m), 3. 14 (2H, 
br), 3. 23 (br) , 3. 5 2 ( 2 H, s) , 3. 6 1(2 H, 
15 s) , 3. 94 (1H, m) , 7. 40 (1H, t, J = 4. 3Hz) , 
7. 18 — 7. 40 (5H, m) . 

(b) tert-^^/P 3 - t Kn3->— 8 -Tlftfv^ n [3. 2. 1] 
Or? 9^— 8 -TJ/I^/K^v-l/— h 

8 — <y-7/V- 8 -Tif tfV^ a [3. 2. 1] t7^-3-/-;V (740 
20 mg, 3. 41mmol) / (20ml) ZLfrl\Z.M.&\Z. 

X*rWtTl<"B—&J* (74 0mg) % 1 0%-y^v J r>i> 1 /^pjf ( 1 4 8 m g ) 

TU ^©?M^^^*gLfc 0 -M^^y-^ (20ml) K:?g$?£it\ 0°C 
25 Kt^-tert-^ v^/l/*^— h (8 9 0mg, 4. 0 9 mm o 1 ) 
^ hyx^j^y (i, 0ml, 6. 8 2 mm o 1 ) =§r#IJ;t N M£T2Sfl 

tert-^^/V 3-fcKn^r>/-8 Tift^v-^n [3. 2. 1 ] ^ ^ 
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f—8—%A'tf*Zsl'—h (7 17mg, 2 I|£ 9 3 %) £r#7t 0 

1 H — NMR (CDC 1 3 ) 8 ; 1.46 (9H, s) , 1. 47 (s) , 

1. 4 2- 1. 7 4 (4H, m) , 1. 94 ( 2 H, br) , 2. 14 
(2H, br) , 4. 14 (2H, br) , 4. 21 ( 1 H, br) . 

5 (c) 5- (8-T1ftr^n [3. 2. l] ^ 3 _^ fA^^rv') -1 
H — i i^V— yMJD-g-jjft 

tert-^^V 3-tKD^-8-7f tV^n [3. 2. 1 ] ^ ^ 

- (8-7f t'^n [3. 2. 1] ^ h-3— f/l^^rV) -1H — f 
10 7V^$cUfc 0 

MS :m/z=2 4 4 (M+ 1 ) 
MMM 4 9 5 

4-^ ^vV— N— 7- f7tKo-2 H-fc°^ V- 4--T7V- l isffif^- ;V 

-5-7^^1^ K(Z)^ 
15 (a) 2, 3-^f;V-4--hP7i-;P b U 7 fls^rxi * $ l/^/V-fc^ 

2, 3-v^^vP-4- — r-n !7 y— /t , (3. 0 g, 17. 9 mm o 1 ) © 

(6 0ml) Mm*Pl<l, 0 o C^-C*EtK h V 7;^o^ ^^/K^ 

— h (3. 17ml, 18. 8 mm o 1 ) t h V ^5VUT 5^(2. 75ml, 
20 19. 7mmo 1) <H0T U W#Lfe 0 a&^^JU^ 

yi-7?^fcbJ) T«t5^itJ; D % 2, 3 4 -= h a :7^-/^ h 
V ~7}Vitn ^ $ h ( 5 . 3 2 g , 9 9%) Sr#7t 0 

25 (b) 2, 3 -v>7<=fv^-4-— fP^7^ MJ/W^ 

2, 3-^f/V-4-^l^P7x^ 7 iVitv Zl/TsjVfo^—y 

(5. 2 0 g, 17. 4mmo 1) <D"r f7tFo77V (2 1ml) ^^tffc^ 
^f^l^Tv'TWt;;*; V *7^ (2. 2 6g, 3 4. 7 mm o 1 ) Sr^P&T, flft 
fCb/to rb7^hy7x^;^7^y (1. OOg, 0. 865 
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mmo 1) ^Px.T, f?t>TO?C Lfc#{^ S^#T^*5V^T 1 0 Jftlto&Jfc £i*T 

^yi7^>*7A^n^h^77^- (n— ^-=¥^^/^ n n/js/^A-e^fcfcJ) T? 
5 ft^-r^r.^^ J; «9 . 2, 3-^7-^/1—4-- ha^yy- f \) ; v ( 2 . 79 
g , 9 0. 9 %) £r#fc 0 

1 H — NM R (DMSO-d 6 ) <5 ; 2. 26 (3H, s) , 2. 49 
(3H, s) , 7. 78 (1H, d, J = 8. 4Hz) , 7. 85 ( 1 H, 
d, J = 8. 4H z) . 
10 (c) 4-757-2, 3 - v>7 T-A^OS— h U ^(D^J& 

2, 3 -^7^VV-4-~ fP^yy- h }J/V (2. 7 3g, 15. 5 
mmo 1) (D^?y— }V (9 4ml) ^fifc&V ~mt* X (12. 

2 4g, 5 4. 2mmo 1 ) ^fltfcf fc, m^^M^T^*3V^ 5 B#FeflKJ££-li: 

«Lt, 4-757-2, 3-v 5 ^^/^^^— h (2. 12g, 9 3. 
6%) £r#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 1. 97 (3H, s) , 2. 30 
20 (3H, s) , 5. 7 9 (2 H, br s), 6. 53 (1H, d, J = 8. 
4Hz) , 7. 20 (1H, d, J = 8. 4Hz) . 
(e) N- (4-777-2, 3 - fsV? =c —/U) 71?h75K<7^J$ 
4-757-2, 3-^f;^y/^hy^ (1. 32g, 9. 03 
mmo 1) aySm.^A' (10ml) WM^-, W&\Z.$$\i^-CW&gftk (1. 36 
25 ml, 14. 4mmo 1) ^Oitfr, ll^#Tl^V^4B#rM§* fc D 

Bn&m&m*#m®., n^t^mm^mmi^ mmk, n- (4-777-2, 

3-^7:^:7^^/17) 7irh75K (1. 3 9g, 8 1. 8%) £#fc 0 
1 H — NMR (DMSO-d 6 ) 8 ; 2. 09 (3H, s) , 2. 14 
(3H, s) , 2. 43 (3H, s) , 7. 50 (1H, d, J = 9. 0 
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Hz) , 7. 55 (1H, d, J = 8. 3Hz) , 9. 56 (1H, br 
s) . 

( f ) A-t^/V- 1 H f^yy— 71^-5 Y l)A'<D&f& 

N- (4->7;-2, S-^Wi^) 7tf7^K (1. 38g, 
5 7. 3 3mmo 1) (DWWt^^A'W&ffii. (15ml) Mm^^XMi^m. 
(2. lml, 22. 3mmo 1) , 7h7~n-^W^WPW 
K(118mg, 0. 366 mm ol), B^Bfe>& ^!>^ (1- 44g, 14. 7 
mmol) , IH^yj^l' (1. 3ml, 9. 6 8mno 1) ^Mfcft, 
Mr«#Tfc*5V^T 7B#^£Ofr£*/t 0 SJ&^%£^*P^L g^Haz^-e^ 

io u «&^Sbfc*^-hy !7^*^-e^L7t 0 «s^fp^7jc-c»LT 

fc.fc»J N 4-^f/U-lH--<y^/-A'-5-*^MlA' (1. 24g, 
8 4. 9%) £r#fc„ 

15 1 H — NM R (DMSO-d 6 ) 8 ; 2. 81 (3H, s) , 2. 84 
(3H, s) , 7. 72 (1H, d, J=8. 8Hz) , 8. 23 ( 1 H, 
d, J = 0. 7Hz) , 8. 37 (1H, d, J = 8. 8Hz) . 

(g) 1 H-4 5 -77/V/K^<D-^j& 

1 H-^^V— A'—5-3J/l'i$~ hVsl" (3 9 9mg, 2. 0 
20 Ommo 1) (Dgffit1&M]& (2ml) (d N ^i&fc*3V^Tzk (2ml) kWkfifoWl 
(2ml) SrJp^fc:^^ 3K5IE^#TiJ:*5V^Tl 8B$WSJCS<*itrfc 0 £Ofr?Jli^% 
Srzk (2 0g) fc:&€f % «fcJR4&Sr»JSiJ« % fgJftU 4-^^;v-iH->fW 
-/V-5-«^(2 4 7mg, 7 0. 1%) £r#/fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 2. 82 (s, 3 H) , 7. 37 
25 (d, J = 8. 8Hz, 1H), 7. 84 (d, J = 8. 8Hz, 1H), 
8. 31 (d, J = l. 1Hz, 1H). 

(h) 4-t^A—N-^ h7fc Kn- 2H- t°^^-4— f/V- 1 H— -f > 
4-^f;l/-lH-^^7-;l/-5-^;V*yi (2 2 5mg, 1. 28 
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mm o 1 ) ©N, N-i/J ^/V/Jvl^T ? K (5. 5ml) Mtikfc, T h =7 t K 
D-2H-t°7>--4 — f/l/7^>"-SiS (2 2 8mg, 1. 66 
mm o 1 ) N hV =^^JVT 5^(0. 5ml, 3. 59 mm o 1 ) % 1 — rc^/V 
- 3 - ( 3 ' - ^/UT 5 / -fxa tf/u) =• K • —mmm. (367 

5 mg, 1. 9 1mmol) Kn^^MJ7^/V (19 0mg, 1. 

4 1mmo 1) Mi-T4 B£|lB8fef$ bfc D Kifo&t-T^ gt^^/^T? 

itSrtfc<k ^ 4-^9^— N— -r- h7t Kn— 2H— fc°7^- 4— f A— 
1H — ilstf-S— ;v-5-#/V7F>U-5- K (4lmg) £#fc 0 fltffcSrg^:^ 

^©I-ItWb^ ^itSrttJ;^ 4-^f;v-N-7F7tKD-2 

H- t°7>-4-> f/V- 1 H-^>^^—/U- 5-7^/K=¥1^ K (1 3 4mg, 

5 2. 7 %) £r#fc 0 

15 1 H-NMR (DMSO-d 6 ) 5 ; 1. 4 5-1. 5 8 (m, 2 H) , 

1. 76-1. 80 (m, 2H), 2. 58 (s, 3H), 3. 33-3. 
42 (m, 2H), 3. 84-4. 03 (m, 3H), 7. 29 (d, J = 
8. 6 Hz, 1H), 7. 35 (d, J = 8. 6Hz, 1H), 8. 13 
(d, J = 7. 9Hz, 1H), 8. 19 (d, J = 0. 9Hz, 1H), 

20 13. 11 (br, 1H) . 

^»j4 9 5(D^m\^m^xRjt^n^\ sxT^-rmM^u 9 6 (ow&m* 

mfe0»J 4 9 6 

t e r { [ (4-^fyV-lH~^>yy-;V-5 — fVP) 77 

25 jUsS-su] 7^y} ^ n vv^tj^w^ t< — h 
MS : m/z = 3 7 3 (M+ 1 ) 

MMM4 2 (b) ©^jfetz:3piCTKJC&SrfTV\ ^Tfc^tH*M4 9 7 <Dik& 

yofr&mistco fetcu mmm4 9 6^#^t e r t-^/v-3- { [ (4- 

^^-1H — f^V-7^-5 — f/V) 7J/V7}?— /V] 7?;} 
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mmvu 9 7 

N- 1 H — fC/^V— 7^- 5 

5 MS :m/z = 2 7 3 (M+ 1 ) 
HJfi^J 4 9 8 

6 — *^7l/— N— "7 1 fc Kn-2H-fc°7y-4-^;V- 1 H-'fy^- 
5 — 5&/M?3Mr-:5 KO-o'fife 

(a) i?*7-A' 2, 5-^WV7^/l#©^ 

10 2, 5— S^^/Vr-I^^/Vife (3. 6 7g, 18. 9mmol) O^y- 
7V (70ml) mmm&3k7kX*i$M U Mfc^—sls ( 7 . 0ml, 96 
mm o 1) »Tb7c^ MiS^ Lt 3 0^ii# N bfc 0 m&&&mz%t%l-t- ?> 

tmfctimmvfro mft&iF&v, m±to&**s~ a> am) , — (2 

HI) ^bT^T*fc»i-5££K:<fc?K 2, s-^^vi^i^* 

15 /i^ (3. 2 9g, 7 8%) Sr#/t 0 *»i«fc 5i§iftSriftBES*U «SfnfiW7K^ 
yto&Tgfi^^/V (2 0) t'ltiiU M7kii£^^^i7^-t?^b7b 0 

S**t*5 v^^vv 2, i/7^;i^i (0. 

9 1 6 g , 2 2%. total > 9 9 %) $r#fc 0 

(b) 4- (^ h^fv-7J7V^-/V) -2, 5-^^^l/^A#ife©-a-fife 

20 2, 5 - ^vl^ l/7^^S ( 3 . 9 5 g , 17. 8 mm o 1 ) 

©7h7tKD77V (4 0ml) mU\^? $ JV (2 0ml) ^P^lTtJc^ 
TfjftSPU 2N-7Ktft!) f7Mi^ (9. 8ml, 19. 6 mm o 1 ) 
o < •? TJO^T 3 B#fWSt# bfc 0 8B&«r«EEg* U 1 N-*gSg$r7JP;tT 

p H 1 ~ 2 ^ bTft®^^ (x 3) TTtttBU ^7jc^-v^^i7A-e^b 

25 7c 0 8§$ffi3ri£JBE@5&U > V # -7*71^ o h ^9 7 -f — (^na*M/^; 
-/V=3 0/1T« TttM-r^r 5, 4- b^r^777l/^7V) - 

2 , 5 - f;^l,fi ( 2 . 7 7 g , 7 5%) £r#7c 0 
( c ) 7^ ^7V 4- [ (tert-7*b v-77 71^— 7V) 757] - 2, 5 - 
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u 4- h*->#A'tf—A') -2, 5-i?*^/^&mk&m&\z.m\,^it 0 
(d) 4-r^y-2, 5-*?*^>v&mm&' —wm,<D&j& 

mMm^ (b) (D^mcmcxfr!&%ftf^\ mm^v^m^^t., ytfcu 

5 4- (7 h^so&yvtff—yiO -2, 5-s^^i^J&Mfe&]gJftK:JBv\fc 0 

( e ) ^ ^yP 4 - (T-fe^/Pr 5: 7 ) - 2 , 5 - f/^lft©^ 
^^v> 4 _ T ^ 7 _2, 5-^f;^,|ft--IHt (0. 6 0 0 g, 
2. 7 8 mm o 1 ) (Di?? nn^> (8ml) MMWK V V ^ ( 1 . 

16ml, 8. 32mmol) febPfcTSJafc-C^frSPL. tftT-fef^ (0. 26 
10 3g, 3. 3 5mmol) ©^oo^^^ (2ml) titrlTLfc„ IIBi 
Lt3S#rWLfc©^, ^hKmtT-^^/U (0. 2 6 2 g, 3. 34 
mm o 1 ) &jjUx.X 1 . 5 0#^»#Lfc o I&^dSWtK^D^lTB^^^^-c 3 EI 

K>, ff-Slr 4- (Tir^7^T$y) -2, 5-v^yVl^c 
15 ( 0 . 6 8 5 g , 9 9%) 

( f ) 7 1 — T-fe^vV- 6 -7 ^/P- 1 H — f l/^S*- As— 5 -#/UaJ? 

4- (7tf;VT^) -2, 5-v^9Vl^fA«? (0. 66 lg, 
2. 9 9mmol) ©SH^ (5ml) W^XSt (0. 85ml, 9. 
20 Olmmo 1) , Iftn-^WV^^A (0. 0502g, 0. 156 
mmo 1 ) % Wfm% V !>A (0. 587g, 5. 9 8 mm o 1 ) %M3L1t&^ M 
»y7^^ (0. 4 5 8 g, 3. 9 1mmol) ©S»if;V (2ml) * 

25 :7V — (^^V/Mkx^vi^ 5/1-1/1) -e##Lfc 0 #fetLfc@#:Sr 

-7tf /l'- 6 - ^ 1 H-^ 5 - (0. 0 7 3 1 

g , 11 %) £r#fc 0 

(g) 6 — ^f-jV— 1 H-4 y^VWv- 5 -tf/l^^SfcC^fifc 
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* =f-?v l 6 — * fjv— 1 H — < 5 —%si>78l/Wt 

( 0 . 0731g, 0. 315 mm o 1 ) ©7" f7tFo77^ (1ml) 
K s 2N~^mt-r bV &J*&f®BL (0. 63ml, 1. 3 mm o 1 ) ^P^LT, 

inmrnm lt 3 ^fnnt# 2 n -^ksfe-fk: y ^ v ^?kmw. c 0 . 6 3 m 1 , 

5 1.3 mm o 1 ) £#nxT $ e>(- 3 ff#P^# Lfc 0 ^MSrTkT?^ LTi^x^ 
7VH?#fc}#-U TfOgfc 1 N-tMiTpH 1 ~2 £ LtiMfffi b7t 0 

1 H f ls#^S—fls— 5 — "^/Uaff^Bfe ( 0 . 0 5 1 4 g , 9 3%) £#fc 0 

(h) 6— t^/V-N-t^ f7t Kp- 2H-t°7V-4 — { jV— l H— ^ V 
10 y^J—jV- 5 -tf/l^df- f - ^ K<D-£j& 

6-^^-lH-^^^-5-*/^R (O. 0 4 3 7 g, 0. 2 
4 8mmo 1) CON, N-^f-;l/*;^7$ K (2ml) ^h^fc K 

n-2H-t°7y-4 — f;V7$y--Sit (O. 04 0 2 g, 0. 292 
mmolK MJxf;l/75y(0. 0 7ml, O. 5 mm o 1 ) „ 
15 ^yXfyry^(0. 04 6 0g, 0. 3 4 0mmol) N l-^^/V-3 
- ( 3 ' - v 5 ^ =$-;VT $ 7 ;7°n fcf/P) %A>i$i?>( 5 K • — j^S^( 0 . 0 6 0 6 
g, 0. 3 1 6mmo l)^DiTH^S#Lfc„ ISMf 7X^DiT^ n 
7V A ( x 3 ) -efil ft U *§7}<}»^ h ]) >)A -ef&SI b fc„ »jfl|S:«JBE LTb;v 

xyos) -ce^i-s z.tiz.xv mft&titm ufc 0 #bnfc@#r^@^m^^fc 

20 mm LTS#^ U «Bu «JEET*feiSH-S ^k^XV 6 N - x h 9 
fc Kp- 2 H- 4 --r^- 1 H — f ZsjfS— ^— 5 -77/1^^-9-5; K 

( 0 . 0 5 8 7 g , 9 1%) 3r#fc c 

1 H — NMR (DMSO-d 6 ) 5 ; 1. 4 6-1. 5 8 (2H, m) , 
1. 7 5- 1. 8 2 (2H, m) , 2. 44 ( 3 H, s) , 3. 39 (2H, 
25 td, J = l. 9, 11. 6Hz), 3. 83-3. 90 (2 H, m), 3. 
91-4. 02 (1H, m), 7. 35 (1H, m), 7. 73 (1H, 
s) , 8. 06 (1H, s) , 8. 23 (1H, d, J = 7. 7Hz) , 
13. 01 (1H, br). 
9 9 
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N- (8 ZZ/itAs- 8 -TIP tfiX^n [3. 2. 1] h — 3 —-^ As) -4 

-^^/P- 1 -f h7t Kn-2H-t°7>-2-^;V- 1 H — r ls?"S~ JV— 

(a) (5-=hP-l -7" F7t Kn-2H-t°7y- 2 — i /V- 1 H — < 
5 T/p-S— /V— 4— -fytO fflsBfc^^vKP-g-Jsfc 

SH3fe^3 17 (d) TWc5-^hn-l-7h7t Kn-2H-t°7y-2 
— T/V-1H — fy^7-;V (1.85 g, 7.48mmol) feill ^nni 

(9 6 0 ^1, 9.0 1 mmo 1 ) Of b7tKo75^ (10ml) 
It^i- t e r t -:7>^V7J !J7A (2.02g, 18. 0 mm o 1 ) ©f h7fc 
10 FP77V (20ml) »-4 0°C(CT15WTlTU -4 0°C{eir 

Ifi^^/^#fc 0 i/ U 77 ^VKfr 7^^0-7^77^- (^drih>-/^^f /V 
= 4/lTi£fcB) tltlL, (5-=ho-l-fh7t Kn-2H-t P 7>'- 
15 2-^/1^- lH-'f^y- ;V-A~' (;V) tfm^A> (1. 9 3 g, 7 8%) 

1 H — NMR (DMSO-d 6 ) 5; 1.26 (3H, t, J = 7 . 1 H z ) , 

1.7 4 (3H, m) , 2.13 (2H, m) , 2.5 1 ( 1 H, m) , 
3.77 (1H, m) , 4.0 1 (1H, m) , 4.19 (2H, q, J = 7. 
20 1Hz), 4.35 (2H, s), 5.76 (1H, dd, J = 2. 6, 8. 
8Hz) , 7.63 (1H, d, J = 9.2Hz) , 8.21 (1H, d, J 
= 8. 0Hz) , 8. 2 2 (1H, s) . 

(b) 4-^^^- 5-^fn-l h9 t Kn-2H-t s 7>- 2 — f ;V 
- 1 H — f y^y-;i/©^ 

25 (5 -f h9 t Kn-2H-t°7>-- 2 — f 7P— 1 H--f 

— f^^rc^-yp (1.9 2g, 5. 7 6 mmo 1) © v^^rf"^ (2 
Oml) 1 N-Tfc^-fh-T" h V V^BM (8.64ml, 8.64 

mmo 1) ^5fi^T3^ii#b7ci 0 ^JBET^SrW* 7K BfcSfc= 

f/K lN-ii^Dtfc. ^xf;Kcti£±JLs I^0^7Xt?»L, « 
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7f7t KP-2H-t°7^- 2 1 H— <0?*S~ }V-A-' <)V) 

£#fc 0 r^lclN, N-i?yf^A75 K (20ml) N KBI* V (8 
OOmg, 5.79mmol) &MftMx., 5 0 «CtHT 3 0 ftMW L-fc Q tK, @£ 

"9, 4— ^^vP— 5— = hn-1 h7t Kn- 2H— fc°7^- 2 — f 
/P- IH-^f ly^-J—jV ( 1 . 3 9 g , 9 3%) <lr#fc 0 

'H-NMR (CDC 1 8 ) 8 ; 1.7 4 (3H, m) , 2.13 (2H, m) , 
10 2.51 (1H, m), 2.90 (3H, s) , 3.78 ( 1 H, m) , 4.02 
(1H, m) , 5.74 (1H, dd, J = 2. 7, 9.1Hz), 7.50 (1 
H, d, J = 9.2Hz) , 8.10 (1H, d, J = 9.2Hz) , 8.23 (l 
H, s ) . 

(c) A-^-^-jV- 1 — T h7t Kn-2H-t°7y- 2 — 1 H — { is 
15 i^V— yP- 5-75 ls<D&]& 

4-^^/^- 5 hP-l-f h7t Kcr— 2 H— 2 < 1 H 

— f >^>A- /V ( 1 . 0 6 g , 4.06 mm o 1 ) y — 7 v (20ml) 

inO%Pd-C (200mg) , dfl7^-)A (l.28g, 20.3 
mmo 1) ^TJPX., lH#^7J0^S»f£b7c o ir^-f h 3ififc:T@7#to«:Bfc* LfcfU 

7V- 1 -7" h7t Ka-2H-t°7>'- 2 — T7l^- 1 H-> fy^y*-;V- 5 -7* 
^ (9 5 5mg, 10 0%) 

1 H-NMR (CDC 1 3 ) 5; 1.7 4 (3 H, m) , 2.11 (2 H, 
25 m) , 2.3 6 (3H, s) , 2.5 3 (1H, m) , 3.5 1 (2 H, 

b r) , 3.7 2 (1 H, m) , 4.0 1 (1 H, m) , 5.6 3 (1 H, 
dd, J = 2. 7, 9.4Hz), 6.86 (1H, d, J = 8.8Hz), 
7.27 (1H, d, J = 7.5Hz), 7.90 ( 1 H, s). 

(d) N- (8 -^y^- 8 -Tif fc*v^ n [3. 2. 1] — f 
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/U) - 4 -pt^-su- l —T hvt Kn- 2H-tf^>-- 2 — - ( su— 1 H-^i/^ 
y ' — ?V — 5 - T $ XD^f& 

A-t^iV- 1 -T f7t Kn-2H-fcf^^-2— Yyl^- 1 H — i 
;l/-5-7^y (40 0mg, 1.7 3mmol), 8 — -<^vvl/— 8 — Tif fcf 
5 v/^n [3. 2. 1] ^^V- 3-^-^ (4 1 Omg, 1.90 mm o 1 ) CD 

1, (5ml) Kfc h V T± h ^c^mit* ?mi~ h 
(477mg, 2.25 mm ol) ( ( 9 9 m l , 1.73 mm o 1 ) 

= 1 0 0/2X*W\#) ttSil, N- (8 ^vvl— 8 -Tif t^n [3. 

2. 1] ^ h — 3 — <M - 4-J-^-jV- 1 -T t: Kn-2H-k 0 7V- 
2 /l/- 1 H-^ 5 - 7 ^ ( 2 8 3 m g , 3 8%) £r#fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 1. 6 2-1. 8 5 (7H, m) , 1.9 9- 
15 2.2 3 (4H, m) , 2.34 (2H, m) , 2.36 ( 3 H, s) , 3. 
2 3 (2 H, m) , 3.5 8 (2 H, s) , 3.7 3 ( 1 H, m) , 3.7 
9 (1H, m) , 4.02 (1H, m) , 5.63 (1H, dd, J = 2. 6, 
9.6Hz), 6.83 (1H, d, J = 9.0Hz), 7.25-7.45 
(6 H, m) , 7. 9 1 ( 1 H, s ) . 
20 MMW 5 0 0 

N- (8 Oi/;^- 8 -Tif v [3. 2. 1] ^ ? V - ?> -A }V) -4 

- ^ 5vl— l H--f /P- 5 - T5 ^(D&$L 

MM®! 4 9 9 -C#7cN - ( 8 — <l/i?/V- 8 - TIF tr ^ n [ 3 . 2 . 1 ] ^~ 
^ h-3 — < ;V) -4-^=3-^- 1 -T f7t Fp - 2 H- t°7 2 -^f >- 
25 lH-fy^y-/W5-7 5y (2 7 3mg, 0.6 3 4mmol) ©^n 
(9ml) mm\c^ V y 7;^nSi (1ml) Sr]lW^D^T^)fi-e30 
^•WbfCo ^CD# b y T/V^-nl^ (1ml) -gr^Px £ £> 3 0^FI»#f, 

ISf pSWtK— fcft^cio *7i-^ \c rtt m L fc e ISf o^i^Tk -egfc#- l , M-t- h y 

£ A tTW U $4ffiT*&SK£rW* Lfc 0 ^P-7h^77^ (200x 
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2 0 0 x 0. 5 mm 6 fe N ^ n n ^ y -;V= 6 / 1 fSi) fctffi 

§£U N- (8 /V- 8 -Tif fv-^ n [3. 2. 1 ] ^ h - 3 — f 

7V) - 4 - t< 1 H — f -ypV—A'— ( 1 4 2 m g , 65%) £r 

5 'H-NMR (DMSO-d 6 ) 5; 1.7 2 (2 H, m) , 1.99-2. 
23 (6H, m) , 2.33 (3H, s) , 3.08 (2H, m) , 3.51 
(2H, m) , 3.69 (1H, s) , 4.06 (1H, m) , 6.76 
(1H, d, J = 9. 2H z) , 7.17-7.40 (6 H, m) , 7.90 
(1 H, s) , 1 2. 5 7 (1 H, s ) . 
10 5 0 1 

N- (8-Tif bTV^n [3. 2. 1] h- 3 -4M -4-^f;l/-lH 
-4 5-7$ XD-£ri& 

MMM 5 0 0 tffcN- ( 8 O vvl— 8 - Tif t'i/^ a [ 3 . 2 . 1 ] 3r 
? h- 3 -4 /I-) -4-^f;>-lH — r^/- /V— 5-7$y (130mg, 
15 0.3 7 5 mm o 1 ) (D^^y— /i^ (l 0ml) 10%Pd-C (26 

mg) % *fMT>^=-tyJ» (1 1 8mg, 1 . 8 7 mm o 1 ) &VRftM%.X 1 B# 
r»mSr^bfc 0 "fe^M f^i}CT@7»£rl8^\ MJ£TMJ££^fe bfc Q 
^ ^-JV/T Z/^=- T 7k ^JO £ N ftKxf;HctitBL, tSfa^TfC-C^b, fife 

tt^hy^AteTlSftU «ffiT»jK*e*i-S^i:Je:J:«3, N— (8-Tifbf 
20 [3. 2. 1] ^ h— 3-^/1") -4-^f;V-lH->fy^^- 

5-7^ (8 4mg, 8 8%) «r#fc 0 
MS : m/z = 2 5 (M+ 1) 
3fe«J 5 0 2 

N- (8 tVl^- 8 -Tif tf^ n [3. 2. 1] ^ h - 3 --f 7^) -4 
25 f 1 H-^ y^y^- 5 - 7^©^ 

HJg#l5 0 lT?#fcN- (8-T*ftrV^P [3. 2. 1] tn-3->f 
7V) -4-^^/V— 1 H-^f^^i/— 7^- 5-7S 1/ (7 4mg, 0.289 
mm o 1 ) CON, N - i? * AT $ K (2ml) y ^ A 

( 1 2 2 m g , 0.883 mm ol) , n tW7n 5 K (40m 1, 0.4 
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4 0 mm o 1 ) &MlklMlLXm&X 1 5 B#MSI# bfc 0 ^ili^ <fc <9 @?£#£rl&V> 

(^D^VV^^;- ;V/MJxf-;l/7$y=l 00/1/5) 0 
^V">"C5j"®.^S ^ t 3 "^ h^7 7^f (2 0 0 x 2 0 0 x 0. 5 mm 2^ % ^nn 
5 ^ / h y ;V7 5>= 1 0 0 / 5 / 5 T'lH) *CT*MKU 

N- tVV-8-Tif hTi^n [3. 2. 1] — f/P) -4 

- ^ ?vV- 1 H — { y^y-zl'- 5-7^ (36mg, 42%) £r#fc 0 
MS:m/z = 2 9 9 (M+ 1 ) 
mMffl 5 0 3 

10 1- (t^/I^/I^ — ;V) — N- (8-7°nt:Vl— 8-Tif tfv^ n [3. 2. 
1] ^h-3 — i ;V) -1H — f^V— 5 

(a) 1- (^9Vl^7l^— M -5-^hP-lH — fV^- 

(9 7 9mg, 6 . 0 0 mm o 1 ) % h V ^^/UT $ 
> (2.0ml, 14. 3mmo 1 ) ©v?^an^^y (2 Oml) JSM£f-, 
15 OW^^to^nDK (8 8 7 /il, 7.20mmol) ^Diti 
MrC 3 B#P B 1ift# L7fc 0 7< ^ PUK (222/il, 1.80 

mmo 1) ^^Dbfc#}dM^lH#TO#Lfc 0 ^fnfiWzK^a^jS^lt U 

flET^Sr^*b/t 0 T^^y— ;«fcTilt5ri^J:!5, l- (y?VW* 
20 /P/J^/l-) (1. 16g, 8 0%) ^#fc 0 

1 H — NMR (CDC 1 3 ) 6 ; 3.41 (3H, s) , 8.23 (1H, d, 
J = 9.4Hz) , 8.45 (1H, dd, J = 2.2, 9.4Hz) , 8.4 
7 (1H, s) , 8.75 (1H, d, J = 2.2Hz) . 

(b) 1- (^^/KXyi^xvl^) -1H — f^-;l'-5-7^©^ 
25 1- (^^vl^/P-^— ;V) -5-^fP-lH-^y^Y-^ (l.OOg, 

4.15 mm o 1 ) (D^$ J ■ — /\s (20ml) W<&\^. 10%Pd-C (100 
mg) , ^T^&— f>A (l.5 7g, 2 4.9 mm o 1 ) ^jlll^JP ;1T 1B#5B 
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fcTlfeflfeU j^ETMSrS*t5 - t \z X X) , 1 - ^vW*^tfwv) - l 
H — f^-/W-5-7 5y (.4 2 5mg, 49%) £#fc D 
1 H — NMR (CDC 1 3 ) 5 ; 3.2 7 (3H, s) , 5.2 6 (2H, 
br), 6.86 (1H, d, J = 2.0Hz), 6.94 (1H, dd, J 
5 =2. 0, 9.0Hz), 7.61 (1H, d, J = 9.0Hz), 8.32 
(1H, s) . 

(c) 1- (**f-jV7.}Vi$s=-}V) -N- ( 8 - 7°n fcf/P— 8 - Tif tf u 
[3. 2. l]^-^h-3 — f;V) -1H — fy^/-^-5-7^y©^ 
1— (t^/V^V*— /I/) — 1 H — i V^y— /V— 5— 75 V (163mg, 
10 0.7 7 2mmol) N 8 - fcf^— 8 - Tif tf a [ 3 . 2. 1 ] ^ 
3—^"^ (1 5 Omg, 0.92 4 mm o 1 ) <D ^ & / — /V (3ml) ^r-K 
Jc, t/T S-fa£kfe&f7$R1r (2 42mg, 3.8 5 mm o 1 ) „ WWi 

(220 fi 1 , 3.84mmol) SrflSJfc&O^T^m^ 0 ffB*# Lfc D 1 N-zfc 

f^7 7^- rfvl^A/^ ^ / 4 / 1 ) x #lj$Wf ^ l=f^ 

(200x200x0. 5 mm 2$Cs ^ d u ? J = 4/1 

Xmm) , *5j;lKLC/MSiCj;^M (0. 0 5% h y 7;^n^tt7K- 
0 . 0 3 5 % h V -7 jvJmW^&^T^ V =- Y V ;v i o %- 10 0 %^fy i/^ 

XVs 1- (^^7V^7V2}n— ;V) -N- (8 -^n tVV- 8 -Tif tfv^ n [3. 
2. 1] -1H — f^7-;V-5-75y (8mg, 3 

%) <H#fc 0 

MS : m/z = 3 6 3 (M+ 1 ) 
25 MMffil 5 0 4 

3-^n^E— N- (S-^XJ^/V-S-T^yfi/fn [3. 2. l]^h-3 
-A;V) - 1 H-f y^V'^- 5 - 7 5 V©M 
(a) 3-7n ; t-5--fP-lH — f y^/- 7KD^J5fe 
5--fn-l H — f y^V— 7V (3. 2 6 g, 2 0. 0 mm o 1 ) N v^^rif 
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V (60ml) N 2 N -frWtitl- h V V AtMSWc (30ml) ©iS^^fcJft* 

(0.7 5ml, 14. 6mmol) ©2 N-7^ftt MJ ^A7^tt (2 0 
ml) SrCmnTiftTU OttT3 0^ ^}CT3. 5^F«tfc 0 MM 

>)A(ct^iU «EETi&K«:§* bfc 0 im^^Hc«^ii:fc#, 0. IN 

10 sCl/jry— ;v (o. 9 3 g> 19%) Sr#fc 0 

1 H — NMR (DMSO-d 6 ) 8 ; 7.79 ( 1 H, d, J = 9.2Hz) , 

8.26 (1H, dd, J = 2. 2, 9. 4 Hz) , 8.48 ( 1 H, d, J 
= 2.2Hz) , 14.03 (1H, br) . 
(b) 3-7'n^-lH — f^y^-5-7^y©M 
15 3 --fn^Er— 5— — hn-lH — fy^7-/V (18 1mg, 0.748 

mmo 1) CON, N- f^*M7 5 K (3ml) j89Kfc N Z^ft-fb^X • ~ 
7)Ofam (846mg, 3.75 mm o 1 ) ^rTJO^T 7 0 °C(^T 1 . 5 Bgffl&tW L/c 0 

20 th^Alctiam MJET^«:©*i-Sr ^Jc«t«5 3-^n^E— 1 f 
y^/^-5-7$y (1 1 Omg, 6 9%) $r#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 5.01 (2H, br) , 6.53 (1 
H, d, J = 1.7Hz) , 6.84 (1H, dd, 1 = 2. 1, 8.9Hz) , 
12.90 (1 H, b r) . 
25 (c) 3-7*u^-N~ (8 t°/V- 8 -7ff^ n [3. 2. 1] tf- 
^h-3 — f/H - 1 H-'f 5 - T § 

3-^n^E- 1H — 71^—5 -T$V (106mg, 0.500 
mmol) ,8-7°ntVl — 8— TftT^a [3. 2. l]^"^^^-3-^- 
> ( 1 0 Omg, 0.598 mm o 1 ) a o^^^ (3ml) IKiSWfclC^ 
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h ]} T± h^^^^b*^*"^ hV (15 9mg, 0 . 7 5 0 mm o 1 ) % 

mm. (29/z 1, 0.5 0 7mmo 1) &0#dJP;tT^ift-Cl 0 M3Jt#Ufc„ Ty 

5 — (y n P/ft/l/A/'y i^y h Uxf^7> 1 0 0/1 0:/5) fcj; 

U^WSy p F77 7^ (200x200x0. 5 mm s ynnr^/PA/y 

Mi^f^r 5 >■= l o 0/5/5-eJglS) i-tflf U 

-N- (8 -7°n fcf/U- 8 -Tiftf^^ a [3. 2. 1] ;Ty h - 3 —4 M - 
1H — fy^/- /I— 5 -7$ > (2m g, 1%) £r#7c 0 

10 1 H — NMR (CD 3 OD) 6; 0.88 (3H, t, J = 7.4Hz), 1. 
5 3 ( 2 H, m) , 1.85 ( 2 H, m) , 1 . 9 8 ( 2 H, m) , 2.0 
9-2.22 (4H, m) , 2.49 (2H, m) , 3.38 (2H, m) , 
3.51 (2H, m) , 6.28 (1H, d, J = 1.9Hz) , 6.87 (1 
H, dd, J = 2. 2, 8.9Hz), 7.21 (1H, d, J = 9.1Hz). 

15 MMM 5 0 5 

N- ( 1W-4 )V- 5 -4M — N— ( 8 — ~7v fc>- 8 -71f if 

a [3. 2. 1] ^ 3-^f7V) ^^y^;l/*y7 5 K©^ 

(a) N- (8 -/n fcVl— 8 -Tif tf^^ n [3. 2. 1 ] ^ h - 3 
/P) - 1 — T t Kn-2 H- fcT7 V— 2 — T/V-l H — f ^P^S— JV— 5 - 
20 75 7©^fiSc 

i»j3 17 (e) -C#fc 1 -7 b 7 t Kp - 2 H - t°7 y- 2 - ^/l^- 1 H 
— f /V- 5-757 (3 3 5mg, 1.54 mm o 1 ) , 8 -y°n \f;V- 

p [3. 2. 1] ^-y^y-3-^-7 (300mg, 1.85 
mmol) O^^y- 7V (6ml) 777 TkSt-ft;* <7I^- MJ ^ J>~ (4 

25 84mg, 7.70 mm o 1 ) N WtB. (440/il, 7.68 mm o 1 ) £rJHf#C 
in^TSS.-ei0r H m#L7c o T>-^=T7K^7lP^7tm N We^/M-TtttbL. 

yyj)^;^7A^ n-^ f^77^- (y n P A/y y y — )\^/ Y !Jxf;P 
75 7=10 0/1/5) \CX^mt^Z. tKX t) N- (8 -7°n fcT/i— 8 -7 
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Iffcfi/^n [3. 2. 1] ^ b-3-^;V) - l-fb7t Ko-2H-t°7 
Z/-2 — f/V-lH — fy^7^-5-7^ (4 13mg, 7 3%) £r#fc 0 
1 H — NMR (CDC1 3 ) 5 ; 1.03 ( 3 H, t, J = 7.4Hz) , 1. 
5 6- 1.8 9 (6H, m) , 2.0 2-2.6 3 (8H, m) , 2.70-2. 
5 8 5 (4H, m) , 3.7 0-3.8 3 (4H, m) , 4.01 ( 1 H, m) , 
5.65 (1H, dd, J = 2. 3, 9.2Hz), 6.78 (1H, s), 
6.83 (1H, dd, J = 2. 1, 8.9Hz) , 7.47 ( 1 H, d, J = 8. 
8Hz), 7.8 8 (1 H, s ) . 

(b) N- (8 -Zfv 8 -T-^tfV^ n [3. 2. l] — i 
10 JV) -N- (l-rf7t KP-2H-t°7y-2 — f;V-lH — A* 

N- (8-7°n fcf/V- 8— nFtfS^u [3. 2. 1] ^-^h-3 — f/V) 
I --7" h7t Kn-2 H-t 0 ^^- 2 - ^V-1H — f S#*/—?V— 5 -T 5 ^ 
(3 7mg, 0.10 Ommo 1 ) ©tf U (l m 1 ) ?§$Ocl^ ^>.x/V*~ 

15 /i^ pUK (0.10ml, 1.29 mm o 1 ) $rtox.X^UX 3 0 ffl&t& U7c 0 

(200x 2 00x0. 5mm, 2^ ^np^V^^/^=2 0/1 t 
MM) ttiiL N N- (8 -^u fcT/V— 8 -Tif bf>^ n [3. 2. 1] ^ 
20 f-3— fW) -N- (l-rf7t Ko-2H-t°7y-2-^;l/-lH-Y 
/V-5 — f/lO ->^V7A^y75 K (2 0mg, 4 4%) £r#fc c 
M S : m/ z = 4 4 7 (M+ 1 ) 

(c) N— (1 H-4 V£V— 7V- 5 — — N— (8-7°nt>-8-7 
iftfi/^n [3. 2. 1] r*"^ h — 3 — ^^^7/^^7 5: K<7)-^-^c 

25 N- 8— Tiflf^n [3. 2. 1] ^ f— 3 -^/V) - 

N- (l-fF7t Fn- 2H- t 0 7>-- 2— f/Wl H — 
•fW) -^^y^/l^*y7^ K (1 9mg, 0.042 5 mm o 1 ) O^pp 
(0.8ml) ^^{-, hi; (0.2ml) Sr^P^.TSjfl"C 1 . 
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•7b^77^f- (200x200x0. 5mm, ^nn*^V^^y-^=9 

/ixmm) Kxmmi^. n- -n- cs- 

[3. 2. 1] ^^i/^/V*^ 
5 7 5K (6mg, 4 0%) £r#fc 0 
MS : m/ z = 3 6 3 (M+ 1 ) 

mmm 5 o e 

N- (lH-^y^^-5-^;V) -N- (8-7°at p /l^-8-Tiftrv'^ 
a [3. 2. 1] t7f-3— f^T-thT$K©^ 
10 (a) N- (8 —rfxx 8 -Tif bT->^ o [3. 2. 1 ] ^ - 3 —>f 

/V) -N— (l-Th7tKn-2H-t°7^-2 — f;V-lH--f y^/-;V 

»«5 0 5 (a) "C#fcN- (8 — zTn \fjV— 8 -Tif tf^7 o [3. 2. 
1] ^ h— 3 -^f/V) -l-fh7t Kn-2H-t t 7> / -2-^;V-lH- 
15 ^y^Y-/V-5-7^y (3 7mg, O.lOOmmol) Ot'Jj^y (1 

ml) jS^eid. te 7 Xf^ (0.5 0ml) ^MX-Xm^X 1 7 H# fflWbft bfc G IS 
^nS^Ki^JMc^fetf, St^^vMciTttfcBU I^P«7jcT-^b, 
hy>^t«U WEET»jKSrS*UVt 0 7>I«Ji^ n-e b ^9 (2 
00x200x0. 5 mm. 2^ ^ n o ^ / -;l^= 6 / 1 T*Si) 

20 iCTflfiKU N- (8-^ntVl— 8-Tiftrv-^a [3. 2. 1] ^"^h-3 
— f/V) -N- (l-rh7tKi3-2H-t 0 7y-2-^;V-lH— 
— A--5 — -T-fehT5K (3 5mg, 8 5%) £r#fc 0 
MS:m/z=411 (M+ 1 ) 
(b) N- (lH-^^y*- /V-5 — -N- (8-7°Pt>-8-7 
25 Iftfv^n [3. 2. 1 ] Y - 3 -4 jv) 7tf7SKO^ 

N- (8—^13 fcW- 8-Tf*br^n [3. 2. 1] h- 3 —J A*) - 

N— (1 — T h7t Ko-2H-t°7^- 2 H f l/ff^/' — A' — 5 - 

-f/V) -Tir b7U* (35mg, 0.085 3 mm o 1) O^nn^^y 
( 0 . 8ml) jgjfcfc: b V 7MTiWWi ( 0 . 2ml) ^P^LT^l? 1 . 5 B#K 



WO 02/100833 PCT/JP02/05609 

236 

— fV^;V-5-^;>) — N— tW-8-Tif tfv^ n [3. 2. 

l]^h-3 — fA-) 7th75K (18mg, 64%) £r#fc 0 
5 MS:m/z = 3 2 7 (M+ 1 ) 
Httf?!l 5 0 7 

2- (1H — fy^/- 7^—5 — f^T5/) ^X7 5 R©^c 

2- (1H — f^y*-/V-5 — f;V75 7) (8 0. Omg, 0. 

3 16mmol) ON, N-^^fM;VA75 K (0. 5ml) MW^ 2 8 % 
10 -T^-TtK^V^ (5 7. 6mg, 0. 9 4 8 mm o 1 ) N 

y/MJ7 y*— 7V (58mg, 0. 379 mm o 1 ) x TkX$ 1 ~ [3 - ( ^ 
^7 57) 7°t=t t°;V] — 3 — m 71^4? v?^f $ K • i^^ife (73mg, 0. 3 
7 9 mm o 1 ) £r flKfc&JI ^ML"? 2 0 B#^«#Ufc D KJS$^ 5 %jy*8£^- h U 
17 A7M«^*PX.T«M, f^m^/V/ h7tKP77y (2/ 

15 2 / 1 ) "CttW ^TttttB 5 %fi^SI^ h U <7 AtR?» i: 5 % -*Sfokt?02fe 

(7 5mg) ^y*^;l/*7A^n-rf^77^- o p */l/A/y ^ y — 

;^5 0/l~2 0/lfttB) T'ftlL, 2- 

JVT % y ) ^yX7 (6 6mg, 8 3%) ^#fc c 
20 1 H — NMR (CDC 1 3 ) 5; 6. 71 (1H, t-1 ike, J=7. 5 

Hz) , 7. 10 (1H, d, J=8. 6Hz) , 7. 23-7. 31 ( 2 H, 

m), 7. 47-7. 50 (2 H, m), 7. 60 (1H, s) , 8. 0 

2 (1H, s) , 9. 60 (1H, br s) . 
H»J5 0 7©:£fefc:lpCTSJS&fTfcV\ J^T^-TSfeWJ 5 0 8~mfeM 
25 5 1 3©fc-^Sr£-J5fclyfc: 0 

H«J 5 0 8 

2- (1H--Y y^Y-;V-5— f;y7 5 7) -N — y f;V^yX7 5 K 

1 H — NMR (CDC 1 3 ) 6 ; 3. 01 (3H, d, J= 5 . 0Hz) , 

6. 17 (1 H, br s), 6. 72 (1 H, dt— like, J=l. 3, 
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8. 1Hz) , 7. 14 (1H, dd, J=l. 1, 8. 4Hz) , 7. 2 
2 (1H, dt-1 ike, J=l. 3, 8. 4Hz) , 7. 28 ( 1 H, 
dd, J=l. 8, 8. 8 Hz) , 7. 40 (1H, dd, J=l. 5, 7. 9 
Hz), 7. 46 (1H, d, J=8. 8 Hz) , 7. 58 (1H, d , J= 
5 1. 8Hz) , 8. 00 (1H, d, J=0. 92Hz) , 9. 38 ( 1 H, 
br s), 10. 08 (1H, br s) . 

mmm 509 

2- (1 H — O-yy— ;V— 5 — 5 S) -N — f y^f;W<yX7 5 K 

1 H — NMR (CDC 1 3 ) 5 ; 0. 99 (6H, d, J= 6 . 6Hz) , 
10 1. 92 (1H, m) , 3. 28 (2H, t-1 ike, J=6. 4Hz), 

6. 33(1 H, br t), 6. 72(1 H, dt-1 ike, J= 1 . 

3, 8. 3 Hz) , 7. 14 (1H, dd, J= 1 . 1, 8. 4Hz) , 7. 

20-7. 27 (2H, m) , 7. 41-7. 47 (2H, m) , 7. 56 
(1H, d, J=l. 8Hz) , 8. 01 (1H, d, J=0. 7Hz) , 9 
15 3 3 (1H, br s) , 10. 73 (1H, br s). 

mMffl 5 10 

2- (1H — fy^/- 7V-5 — f/KT^y) -N- (2, 2, 2~MJ7;^ 

1 H — NMR (CDC l a ) 6 ; 4. 07-4. 18 (2H, m) , 6. 4 
20 4 (1H, m) , 6. 75 (1H, t-1 ike, J=7. 5Hz) , 7. 
11 (1H, d, J=8. 4Hz) , 7. 2 5-7. 3 0 (2H, m) , 7. 
4 5-7. 5 0 (2H, m) , 7. 58 (1H, d, J= 1 . 3Hz) , 8. 0 
2 (1H, s) , 9. 27 (1H, br s), 10. 13 ( 1 H, br 
s) . 

25 mMffl 5 11 

N- [2- -2- (lH-yyyy^-5 — f/V 

757) ^I/X7 5 K 

X H — NMR (CDC1 3 ) 5 ; 2. 29 (6H, s) , 2. 54 ( 2 H, 
t,J=5. 9Hz), 3. 51 (2H, m), 6. 73 (1H, t- 
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like, J=7. 5 H z ) , 6. 88 (1H, bm) , 7 . 1 3 ( 1 H, d , 
J=7. 3Hz), 7. 2 2 (1H, d, J= 6 . 9Hz), 7. 29 (1H, 

dd, J=2. 0, 8. 9Hz) , 7. 44-7. 47 (2H, m) , 7. 

57 (1H, d, J=2. OHz) , 8. 00 ( 1 H, s) , 9. 48 (1 ' 
5 H, b r s) . 
MMM 5 12 

N- [2- (^e/l-^^ y ^-4-^/^7V#n7V) -7a^~;V\ -1H 

—/V- 5 — > 

1 H — NMR (CDC 1 3 ) 5 ; 3. 70 ( 8 H, m) , 6. 82 ( 1 H, 
10 dt— like, J=7. 7Hz), 7. 15 — 7. 21 (4 H, m), 7. 
42 (1H, d, J= 8. 4Hz) , 7. 47 (1H, d, J= 1 . 8Hz) , 
7. 99 (1H, s) , 10. 94 ( 1 H, br s) . 
H«J 5 13 

N- (1 -^^S/^fc^U ^^-4--^/^) -2- (lH-^y^/-;W5- 

15 -OKT5/) ^yXT 5; K 

'H — NMR (CDC 1 3 ) 5; 1. 57-1. 61 (2H, m) , 2. 01 
-2. 05 (2H, m), 2. 16-2. 23 (2H, m), 2. 85-2. 
8 9 (2H, m) , 3. 5 3 (2H, s) , 3 . 9 7 ( 1 H, m) , 6. 
04 (1H, bd, J=7. 7Hz) , 6. 73 (1H, dt-1 ike, J= 

20 1. 1,8. 1Hz), 7. 14 (1H, dd, J= 1 . 1,8. 4Hz), 
7. 21-7. 33 (7H, m), 7. 39 (1H, d d , J= 1 . 3, 7. 9 
Hz) , 7. 45 (1H, d, J=8. 8Hz) , 7. 56 (1H, d, J= 
2. OHz) , 8. 00 (1H, d, J= 0 . 92Hz) , 9. 35 1 H, 
b r s ) . 

25 mmmi 4 s (D^m\-m^x^^n^\ uTK^-rmmms 1 4<d^ 

®&&f$,lsf£ 0 fcfcU JWMthXmmffl5 1 3-e^b7tN- (1— <>>i?/U 
tf^U v^-4-^/P) -2- (lH-^^V-;V-5~-Y^7^7) -<^X 

H«J 5 14 
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2- (1H — — iJVT^J) -N-fc^y — {A~<1/ 



1 H — NMR (CDC1,) 8 ; 1. 3 9-1. 52 (2H, m) , 2. 0 
5-2. 09 (2H, m), 2. 73-2. 81 (2H, m), 3. 12- 
5 3. 16 (2 H, m) , 4. 01-4. 11 (1H, m), 6. 0 8 (1H, 
bd, J=7. 7Hz) , 6. 73 (1H, t-1 ike, J= 7 . 4Hz) , 
7. 15 (1H, d, J- 8. 4Hz) , 7. 22-7. 29 (2H, m) , 
7. 41 (1H, d, J=7. 9Hz) , 7. 46 ( 1 H, d, J= 9 . OH 
z) , 7. 57 (1H, s) , 8. 00 ( 1 H, s) , 9. 36 ( 1 H, 
10 b r s ) . 
MMM 5 15 

N- {2 - [ (4-^i/S?^^7^V-l f^) 7V] /P} — 

1 H — i As- 5 -7^©^ 

2- (lH-fy^-/l-5 f/KT$/) SkJMHK (102mg, 0. 4 

15 0 2mmol) CON, N-^^fMM7^ F (0.5ml) ^^(d 1 

^;H;X7 ^ (210m 1 , 1.21 mm o 1 ) , 1 — M Fudr^y^ h y 
r/-/V (7 4mg, 0.4 8 4mmol), 1 — rc^/V— 3 - ( 3 — <f~As 
7^y7°n fcT/lO —jjjV&*M $ K • (94mg, 0.490 mm o 1 ) 

^JllI^P^T^S.-e210#^Wbfc o 2N-7RtfttF!J')MM (10 

20 ml) W h;vx^/f F 7 t Kn 7 7 ^ (2/2/1, 1 

0ml) T?2HItttULfc 0 ISfP^7Kl?»m. SitFU7^miU 

a Tjvl/i./^ -j? 7 10 0/3 T^tH) T'ilL, N- {2- [ (4— <V 

vvVt?-^ itls— 1 --T/V) ^77V^— yv] ^^^p} - i h— f l/PS—A'- 5 



25 -757 (162mg, 10 0%) £r#fc 0 
MS:m/z = 412 (M+ 1 ) 

wjs i 5 (D^m^m\^x^.m^n^\ ^iTi^-rmMm 5 1 6~^»j 

5 1 9C0fk^^^bfc o 
^J£0»J 5 16 



XT 5 K 
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N- (2-t KP^xf;V) -2- (1 f /V- 5 --TyVT5 7 ) 

1 H — NMR (DMSO-d 6 ) 5 ; 3.3 1 (2H, m) , 3.5 1 (2H, 
m), 4.72 (1H, m), 6.72 (1H, t, J = 7.4Hz) , 7. 
5 05 (1 H, d, J = 8.4Hz), 7.16 (1H, d, J = 9.0Hz), 
7.24 (1H, t, J = 7.7Hz) , 7.51 (2H, m) , 7.65 (1 
H, d, J = 7.9Hz) , 7.96 ( 1 H, s) , 8.44 ( 1 H, br) , 
9.67 (1H, s) , 12.98 (1H, s). 
1 7 

io l- [2- (ih — Ojfyr>-A'—5 — f/vr^y) ^o-yV/v] tf^yv 5 ^- 

4 - /V 

MS :m/z-3 3 7 (M+ 1 ) 
Hft«5 1 8 

N, N— fcfJX (2 - t Kn^^x^/i/) -2- (1H — fy^V-;V-5-^/V 
15 757) ^yX7 5 K 

1 H — NMR (CD 3 OD) 8 ; 3.50—3.86 (8 H, m) , 6.87 
(1H, t, J = 7.4Hz) , 7.11 (1H, d, J = 7.9 Hz) , 7. 
19-7.27 (3H, m) , 7.4 3-7.4 8 (2H, m) , 7.91 (1 
H, s) . 

20 miMm 519 

f7^-N- (4- 1 F'b^>^o^^) -2- (lH->f^/-/l/ 

1 H — NMR (DMSO-d 6 ) 8 ; 1. 18-1.46 (4H, m) , 2. 
2 6 ( 4 H, m) , 3 . 3 9 ( 1 H, m) , 3.7 2 (1H, m) , 4.5 
25 5 (1 H, d, J=4.4Hz) , 6.72 ( 1 H, t, J = 7.2Hz) , 
7.06 (1H, d, J = 8.4Hz) , 7.15 ( 1 H, d, J = 8.5Hz) , 
7.24 (1H, t, J = 7. 9H z) , 7.49 (1H, s), 7.51 (1 
H, d, J = 9.0Hz) , 7.61 (1H, d, J = 7.7Hz) , 7.96 
( 1 H, s ) , 8.24 (1H, d, J = 7.7Hz) , 9.6 0 ( 1 H, 
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s ) , 1 2. 9 8 (1 H, s) . 
MMM 5 2 0 

N- [2- (fc^^V-l — {AsfJAstf—M 7x.~?V\ - 1 H i yy/- 

yl— 5-75; V©-^ 
5 »j5 15TllfcN- {2- [ (4-^^;VtX7i;>-l-^;i,) # ;V 
H^^.jV\ ;7^~7W -1H — ^^/-/W5-7^ (127mg, 0.30 
9 mm o 1 ) CO^-^ / —/P (5ml) 10% Pd-C (20mg) „ =¥ 

StT^^-^A (9 8mg, 1.55mmol) 2 H#r^»^S^ Lfc Q 

10 ffi U £&f&SW * <fi«J**fcK-C^^«^ fflSSt}- b V ^AlJi-CfejftU fefcJEE 
T«£r^£U N- [2- (tf-^v^- 1 — T/^/^^/V) ^^-/l^] - 
lH-^y^Y-/P-5-7 5y (5 6mg, 5 7%) £r#fc 0 
1 H — NMR (DMSO-d 6 ) 6 ; 2.6 1 (4H, m) , 3.4 6 (4H, 
m), 6.84 (1H, t, J = 7.3Hz), 7.05 (1H, d, J = 8. 

15 3 Hz) , 7.1. 0-7. 17 (2 H, m) , 7.21 (1H, t, J = 7.7 
Hz) , 7.36 (1H, s) , 7.43 ( 1 H, s) , 7.44 ( 1 H, 
d, J = 8.8Hz) , 7.90 (1H, s) , 12.89 ( 1 H, s) . 
MMM 5 2 1 

4- (1H — f 5 — <;vt^ y) S&f»©^jS 

20 (a) 4- {1- (2-fh7tFnt°7^) - 1 H — -Y ?V— 5 - 

-T7VT5 S } t e r t - ^^7KD^J$ 

iifiLtrP77^nft^ tert-7"fA (2 

5 7mg, l.OOmmol) . h 7Vrc>- (2ml) , 1 8-777V-6 (3 

8 0 m g , 1.40 mm o 1 ) „ H^!] 317 ( e ) lr#7c 1— (2— ^h^t: 
25 tf^c^v) -ih f^y*^-5-75y (2 6 1mg, 1.2 3 

mm o I) s text -l/h^W" V ]) *7 J* (l 3 5mg, 1.4 0 mm o 1 ) 

7V7a) vV^v^.A (0) (52mg, 0.0 5 0mmol) ^ (S) -2, 
2' -tT^ (i?7i=M^7^ / ) -1, 1' -tf^^VV (9 4mg, 0. 
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1 5 lmmo 1) &tia*.1t 0 HSiifift 8 0 °CT* 8 B#!M# 

g^c^/V = 3/ 1 Tfl^tfci) ^Ti|#MU 4- {1- (2-7h7tKot'7 = 
5 ^) - 1 H-^ y^y'-;V- 5 - - f 5 ; } ^If t tert-7'f^ (2 
1 8 m g , 5 6%) £r#fc 0 

1 H — NMR (CDC I 3 ) 8; 1.57 (9 H, s), 1.73 (3 H, 
m), 2.11 (2H, m) , 2.56 ( 1 H, m) , 3.77 ( 1 H, 
m) , 4.03 ( 1 H, m) , 5.72 (1H, dd, J = 2 . 5, 9.5 

10 Hz) , 5.97 (1H, s) , 6.86 ( 2 H, d , J = 8.8Hz) , 
7.25 (1H, m) , 7.51 (1H, s) , 7.59 ( 1 H, d, J = 8. 
8Hz) , 7.85 (2H, d, J = 8.8Hz) , 7.96 ( 1 H, s) . 
(b) 4- ( 1 H->f y^^;>- 5 -^^7 5 / ) $r&mk<D&i& 
4- {1- (2-7F7tFnt , 7=/l') -lH-^y^/-;>-5 — f A-T 

15 $7} ^^#Sfe t e r t - (205mg, 0.521 mm o 1 ) 0^ 

PP^^^ii (5ml) fclhJJ (5ml) ^Pi-CS?atT3NP 

fee /vSr^-^an^/VA^P^x^^, 5Ert-5*l2: £ 9 4 

20 - (1H — f>^/-^-5 — f;V75 7) (4 6 nig, 3 5%) £r# 

1 H — NMR (DMSO-d 6 ) 5; 6.92 ( 2 H, d, J = 8.6Hz), 
7.19 (1H, d, J = 9.0Hz) , 7.52 (2H, m) , 7.73 (2 
H, d, J = 8.6Hz) , 7.98 ( 1 H, s) , 8.59 (1H, s) . 

25 mmm 521 <Djf&\z.mzxEu&&fT%:\f\ &,Ti^-rmmm 522 <Di\&m 

mMM 5 2 2 

3- (iH-^y^y^-5 — (;\sT^j) &M*mm 

1 H — NMR (DMSO-d 6 ) 5 ; 7. 14-7. 18 (2H, m) , 7. 
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2 8 (2H, m) , 7.4 4 ( 1 H, s) , 7.4 8- 7. 5 3 (2H, m) , 

7. 9 5 (1H, s) , 8. 1 9 (1H, s) . 
HJfeM 5 2 3 

N- (l, 1 -S^^fV K-7 1 h7t: Kn - 2 H-f^-t°7 ^- 4 -1H 
5 — f IspS—As— 5-75; VOM 

(a) 1, 1 — ifttis FT h9t Kn-2H-ftt°7^-4-t^©M 
(CVA- 3 8 7 8) 

f h7t Knf^t°7>'-4-ty (0. 5 0 0 g, 4.3 0 mm o 1 ) <Df^H 
rc^/P (5ml) mtfcfc* vi&&&feWt ( 1 . 8 5 9 g , 10.8 

10 mmo 1) (Dmm^-TJ^ (1 3ml) jgjfcSr, &^^$teUfcVVg|£©j£af*?ift 
TUT,«*#Ufc 0 iS^^SkSraft^U tffttlb^iSflcSr*^ M_h^^^P 

->K-z- f7k Ko-2H-ft^7y-4-ty (0.4 3 Og, 6 7%) Sr# 

15 (b) N- (1, 1 - i?t^r^ K7 b7 k Kn - 2 H-ftff 7^- 4 — f^) 
- 1 T "yf-S—jrV— 5-75 XD^-J& (CVA- 3 8 7 9) 

1, 1 -i^t^rv' Kr f 7 t Ko - 2 H-f tt°7 V- 4 - t^ (0.400 
g, 2. 7 Ommo 1 ) ©1, is (1 0ml) 5-757 

A> (0.360g, 2.70 mm o 1 ) % b V Tir h *Z<?k£4kft 
20 tMJ7i» (0.801g, 3. 7 8mmo 1) ?:*ntt*^T^U SIK (0. 
16ml, 2. 8 mmo 1) ^D^T,1«»L7t 0 ffiSllf^^tT, *fffi 
LfcHfle&ttEU i*_b4SjSr*Tf«teJ#-U^:„ ?Hii#3£r^ * 7 — 7Mc:«UT 5 0°C 

fc©^ jftETldTftflfti-S n £KiJ;tJ N N- (1, 1 - FT b 7 fc K 

25 n- 2 H-^^fc^V— 4 —- f /lO -lH-^^V-^-5-7 5y (0.3 
5 5 g , 5 0%) £r#fc 0 
: 254 — 256 °C 
HJfeM 5 2 4 

N- ( l - t^^ Kr f 7 t Ko - 2 H-f 1 1°7 4 - lH-^fy 
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PS— A— 5-75; l/(D-&$L 

mmm 5 2 3tm> * p s —A-mm^mmx v mm&^m^^ tt# b 

tlfc^m&^VlJtf/l'tv^h^??^— (^np*M/^ i 0 /l 

5 t°^^-4 — (Sis) - 1 H — f ISPS'— JV— 5-T5 is (0. 0 6 4 8 g, 10 
%) 3r#7t 0 

Sfej& : 220 — 222 °C 
5 2 5 

N- [3, 2, 1] <A>) -1H — fy^- 

10 7V— 5-75 ^CD-a-j^c 

3^1 (0.48 8 g, 1.92 mm o 1 ) cD^^f-y* f^v/^>7 ^ (0.56 

0 g, 3.8 3mmo 1) tt^l 1 0°C^P^b, ^^^M-fei^ -5 ^ "C 

m.W b t„ ^jatd^SP b % 1 4 -C#/c 3- (1H f^' S— /V - 

5-^T/VT$y) -8-TiftTi>^a [3, 2, 1] 8 

15 rc^/v (0. 2 0 0 g, 0.63 7 mm o 1) ©1, (6ml) 
mm&lNx., 5 0°CldDiL-C7flff B »Lfc o M^i&^P LT^ ^ S — yVSrjjP 

x.T^^^b^^sr»Es*b, i N-7kmti- h v vj»7kmm&totto 

^ / 3 0 %-T ls^r=. TtK= 100/10/1 Tjgtfl) -e*ft§H _; 5 iiti 

20 19, N- (8— TIF tT^ta [3, 2, 1] ^f-3-^/P) -lU-^Clsp 
S—/V- 5-75V (0.0 8 9 3 g, 58%) £r#fc 0 
Mt& : 2 3 6 ~ 2 3 8 °C 

mmm 526 

N — f 77n fcVU— 1 H — < Is PS— /V- 5-75 >-©^j5fe 
25 5 - 75 7-lH-fy^y^ (4 0mg, OJOOmmol) Ol, 2 
-^nn^y (1ml) ^^{CT-fe (2 5 jtz b 0.3 4 0mmo 1) N 
h y Tir h^isyKMit^^^i- MJ7A (83mg, 0.39 2mmo 1 ) N m 

1 (18/il, 0.3 1 4mmo 1 ) SrjlK^B^T^fiT 2 0B#P B W#bfc o IS 
MWtR (4ml) ^T£0&£H¥.ik U ^^^-/v^-rttffl bto MffiT^^r 
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^^y— yu= i o o / /2-t:i^tb) -ettjau N-^y^ntw-iH-fy^v 

— A--5-T^ (40mg, 7 6%) Sr#fc 0 
MS:m/z-176 (M+l) 

5 mmm 526 ©^femin c-cRj&&fTftv\ ^Ti-^-r«M 527 

5 4 1 <D^#fSr^Ufc 0 
5 2 7 

N — nzf^/V— 1 H — ^f *y&^/—?V— 5 — 75 V 
MS:m/z = 188 (M+l) 
10 HJfe^J 5 2 8 

MS : m/ z = 2 0 2 (M+ 1 ) 
HJfeM 5 2 9 

N-i/i7 n^7°^W— 1 H- + V^y— yV- 5-75^ 
15 MS:m/z = 2 3 0 (M+l) 
lUfeM 5 3 0 

N- (2, 6-S^^yV;y^n-^>vV) -1H — ry^-;>-5-7$y 
M S : m/ z-2 44 (M+l) 
HJfefll 5 3 1 

20 N- (2-^ f^v-^n^^V) -1H — f>^/-;V-5-7 5>' 
MS : m/z = 2 4 6 (M+l) 
HJfeM 5 3 2 

N- (2, 2-v^tVV-I, 3 -v^^l^- 5 —J/U) -lH-^y^V- 
/V- 5 -7^y 
25 MS:m/z = 248 (M+l) 
HifeM 5 3 3 

t e r t — zf^-JV 4- (1H-- — ) 5^ tt-^df- 
1 H — NMR (DMSO-d 6 ) 5 ; 1. 10—1. 30 (4H, m) , 1. 
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3 7 (9H, s) , 1. 7 7 (2H, m) , 1. 9 9 (2H, m) , 3. 
0 8 (1H, m) , 3. 2 3 ( 1 H, m) , 5. 0 5 ( 1 H, d, J = 8. 
1Hz) , 6. 63 (1H, s) , 6. 77 ( 1 H, d, J = 9. 0Hz) , 
7. 23 (1H, d, J = 8. 4Hz) , 7.72 ( 1 H, s) , 12. 5 
5 4 (1 H, s) . 
MMffl 5 3 4 

N, N-S?->* n^lsf-fr- 1 H — { 5 - T 5 >- 

M S : ra/ z - 2 7 0 (M+ 1 ) 
HJfeM 5 3 5 

10 N— (1 -^^^Hf^y Stls— 3 — fM -lH-^>^/V-5-7^ 
MS : m/z = 3 0 7 (M+ 1) 
MMM 5 3 6 

N- ( 1 -T*f\?i/t u [2. 2. 2] h- 3 —J M -lH-f>^ 

15 MS:m/z = 243 (M+ 1 ) 
HJfeM 5 3 7 

N- (2, 2, 6, 6-7f7^/Vtf^^^-4-^;V) -1H — fy^/ 
' — — 5 -75 > 
MS :m/z = 2 7 3 (M+ 1 ) 
20 SIJfeM 5 3 8 

N- (9-^^-9-Tif tfi/^a [3. 3. 1] 7 V- 3 — f/V) - 1 H- 

i/^V— /V- 5-75V 
MS : m/z = 2 7 1 (M+ 1 ) 
HJfe09 5 3 9 

25 N- (8-^^/V-8-Tif [3. 2. 1 ] V — 3 — f AO -1H 

--f ispV—jV— 5 - T $ > 
MS : m/z = 2 5 7 (M+ 1) 
5 4 0 

3- — iwt$>0 -s-^^/v-s-Tiftrv^n 
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[3. 2. 1] 6 JV 

MS : m/ z = 2 7 3 (M+ 1 ) 

mMwi 5 4i 

^-J-fV 3- [ (1H — fy^/- f/KT^y) ^^v-V] -8— Tiftf 
5 v-^n [3. 2. 1] tirffls—a—iJA"** — h 
MS:m/z = 3 2 9 (M+ 1 ) 
■$m$A 5 4 2 

2- (lH-^y^7-;V-5 — <)VT%;) 3-v 5 ^— /KZ>^ 

10 HM#ij5 3 2-C#7cN- (2, 2-v^^-l, 3 - v^^f- 5 i 

/V) - 1 H— f >^V— As- 5-7?y (23mg, 0.093 Ommo 1 ) CD 
Tf7tKn77V (1ml) N— ISIfe (1ml) ^Px.TgS"ei. 

£tK 2- (1H — f IspS— /V- 5— f/VT5 7) 7°n^y-l, 3 
15 ;V (1.6mg, 8 4 %) ^#7t 0 
M S : m/ z = 2 0 8 (M+ 1 ) 
HJfe^tJ 5 4 3 

2- (lH-^^/-/l'~5-^^) >^n-^1^-l, 4-v f T^>--- 

20 5 3 3 -C#7t t e r t —^^/V 4 - ( 1 H--f J\>— 5 f/V 

7?;) P^^vvl^W^ — h (25mg, 0 . 0 7 5 7 mm o 1 ) (D-J 

fuv^?^ (1ml) »hy7^oI|i (1ml) &%\i7txmm.x~4&F 

mmnvtc 0 mjet?$$I£^*u v^su^-T^m^ am-i-^^t^x'o, 

2- (1H — < 5 — f/V) i/^ n^^-f-V- 1 , 4-i?7^y-I 

25 M/7/^nM(3 2mg, 9 1%) £#fc 0 
MS :m/z = 231 (M+ 1 ) 
MMM 5 4 4 

N- tf^y v^- 3 1 H — i ^^^—/V— 5 -T^XD^jft 

mMM5 3 5T'#7tN- (1 — -O-^t^D 3 — fyV) -1H — f > 
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^/-^-5-7^y (4 6 3 mg, 1.5 1 mm o 1) (D=£-# / — (1 0 
ml) mm^, 10%Pd-C (50mg) % teWLTls^—V & (9 5 2mg, 
1 5. lmmo 1) 2mW®W8M\^iZ<> hZ>mfcxmi&%> 

^tSriricij; 5 N-fcT^U v^- 3 — fyw— 1 H-^^^VWv- 5-T 
^ (241mg, 7 4%) £#fc Q 
MS:m/z = 217 (M-f 1 ) 
3*Ofc#iJ 5 4 5 

10 N- [3. 2. l] st?h-3 — f/V;* ^vV) -1H-- f> 

^V— /V— 5 — T 5; ^©^^ 

^^l^^/Vi/-^ V (8 6 4m g, 5.9 0 mm o 1) l^a^l (5 9 9 
mg, 2.3 6mmol) ^M^XmWV^ h 7 0°C^xmmVfc o ML,<%. 
Jfc&m&(D'&& m£M < ft o fcig^fifz: jf U H»J 5 4 1 -e#fc^9Vv 3 - 
15 [ (1H — f>y/- /V-5 — f/KT$y) ^^VV] [3. 
2. 1] (3 8 6mg, 1. 1 8 mm o 1 ) <£>^ 

u a ai^ ^ (8ml) ^^n^T, 5 0 °CfeiT 5 B#P«#Lfc 0 7]C?£T\ ^ ? 
(4ml) SriPx.-C^Sr#lhUf^, Si£T?«^^* U/c 0 ^nn* 

v-^n [3. 2. l]^b-3 — -1H — fy^V^-5-7 
5 >- ( 2 5 8 m g , 8 5%) £r#fc 0 
MS :m/z = 2 5 7 (M+ 1 ) 
MMH 5 4 6 

25 N- (8- (2 -7x/dr~>x^) - 8 -Tif tf^ n [3. 2. l] Jr? V 

— z-^jv) - 1 ^yy— /v- 5 -75 >-©-£i55c 

HM!l5 2 5T'#fcN- (8 -TlFtf^ [3. 2. 1] ^"^f-3-^ 
M -1H — fy^Y-;V-5-7^ (3 0mg, 0 . 1" 2 4 mm o 1 ) <D*J 
^ ^^-fc^J^T 5 K (1ml) mMW\Z.$km$> V VJ± (52mg, 0.376 
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mmo 1 ) % 2 -7x/ ^iyac^vK/n *K (3 8mg, 0.18 9mmo 1 ) 

5 ^y=2 0/i/it* -eftMU N- (8- ^m^vv) - 

S-T^tf^yn [3. 2. 1] ^-7 h- 3— T/V) -1H — f^V— 
-7^ (40mg, 8 9%) £r#fc„ 
M S : m/ z = 3 7 7 (M+ 1 ) 

10 5 6 7©M^Lfc 0 
HJfe^iJ 5 4 7 

N- (8 — tVV- 8 -Tift^>7 n [3. 2. 1] f A--) — 1 

H— f ^^y*— /V- 
MS :m/z = 2 8 5 (M+ 1 ) 
15 HJfe0!] 5 4 8 

N- (8-^y:/ntVV-8-Tlfl^>"^u [3. 2. 1] f/V) 

- 1 T ^y*— /I— 5 -T 5 y 
MS :m/z-2 8 5 (M+ 1 ) 
HJfe0!l 5 4 9 

20 N- ( 8 y 7^;V- 8 - 7f n [3. 2. 1] h~3-4s^) — 

MS : m/z = 2 9 9 (M+ 1 ) 
MMM 5 5 0 

N- [8- (i/^nyfWf/V) - 8-T1f tfv-7 n [3. 2. 1] t7f- 
25 3-4/1-1 - 1 fV^}A- 71^-5 -T5 V 
MS : m/z - 3 1 1 (M+ 1 ) 
Hife#iJ 5 5 1 

N- [8- (v-y ^y^y^/V) - 8 -Tif tfyy n [3. 2. 1] t7 b 

- 3 — < ;V\ - 1 H — i ls#-S—?V- 5-7$^ 
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MS :m/z = 3 3 9 (M+ 1 ) 

mmm 552 

N- [8- (2-7^—A-^jV) [3. 2. 1] Jr? Y~ 

5 MS:m/z = 3 4 7 (M+ 1 ) 
HJfe0»J 5 5 3 

2- [3- -8-7fWn [3. 
2. l] h-s-^Vv] s—fls 

MS : m/z = 2 8 7 (M+ 1 ) 
10 lOtS^iJ 5 5 4 

3- [3- (1H — f^iA- /P-5 — iA*T% /) - 8 -TlFtrs^o [3. 
2. 1] ^a^V- 1 JV 

M S : m/ z = 301 (M+ 1 ) 
MMM 5 5 5 

15 N- [8- - 8 — Tif fcTS^ n [3. 2. 1] t^f- 

3 — f/v] - l H— f 5-75V 

MS : m/z = 3 0 1 (M+ 1 ) 
HJfeM 5 5 6 

N- [8- (7f7tKP-2H-t°7y-2 — f/^^Vl") — 8— TlftTV^ 
20 p [3. 2. 1] t^f-3 — f7V] — 1H — Ti/^y— /V— 5-7^y 
MS : m/z = 3 4 1 (M+ 1 ) 
HJfS09 5 5 7 

3- [3- (1H — r As— 5 —- <yWT5 / ) - 8 —TIP If v-^ o [3. 

2. 1 ] i*7 F — 8 — s( y<ls^- \* }) jV 
25 MS: m/z = 2 9 6 (M+ 1 ) 
MMM 5 5 8 

2- [3- (1H — fy^/-;I/-5-^;V7-;7) -8-TiftfV^a [3. 
2. 1] Jrt h-8 — Tir h75 K 
MS : m/z - 3 0 0 (M+ 1 ) 
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HJfefll 5 5 9 

N— (8-^/V-8-T1ftfv^n [3. 2. 1] Hr9 -1H 
— f •yy-S—A'- 5-T^y 

MS :m/z = 271 (M+ 1 ) 
5 5 6 0 

N- (8-.7!J;V-8 -Tif tfv^P [3. 2. 1] s}-^h-3-+7V) -1H 

f 5-T^y 

MS:m/z = 2 8 3 (M+ 1 ) 
MWM 5 6 1 

10 N- (8 -^>-3-^— 7l/- 8-Tif tf^P [3. 2. 1] ^~^h-3— T 
71^) — 1 H — f lf#^/'—A'— 5 — T $ >- 
M S : m/ z = 2 9 7 (M+l) 
5 6 2 

N- [8- /V) -8-Tiflf^^n [3. 2. 1] 

15 ^"^b-3 — f/l/]-lH — f^y/-;V-5-75^ 
MS : m/z = 3 1 1 (M+l) 
5 6 3 

N- [8- (^/^nyntV^^) 8 — Tf*lf p [3. 2. 1] ^-^h- 
3 — f /V] - 1 H — f >-^y^/V— 5 — T 5 1/ 
20 MS :m/z = 2 9 7 (M+l) 
MMin 5 6 4 

1- [3- (1 H — f^/- 71^- 5-^7KT5: y) -8-nft+>yu [3. 
2. 1] h-8-+7V] 7P 

MS : m/z = 3 0 1 (M+ 1 ) 
25 5 6 5 

[3- (1 H-^^-^y— 7V- 5 -^7VT5 J) -8-7f++^n [3. 2. 

1] h-8 — f7R] r-fe y=-vv^ 

MS : m/z = 2 8 2 (M+ 1 ) 
MMm 5 6 6 
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4- [3- (lH-^y^ ;l/-5-^7$y) [3. 

2. l}*?h-8 — f;k] ^y-hy;v 
MS : m/z = 3 10 (M+ 1 ) 
MMM 5 6 7 

5 N- [8- (2, 2, 2- h !J 7;>*nx^;l/) — [3. 2. 

1] -1H — fi/^/-/P-5-7 5V 

M S : m/ z = 3 2 5 (M+ 1 ) 

mmm 5 6 8 

N- (8--<V^P-8-Tif tfv^n [3. 2. l]^*^h-3 — f/P) -1 
10 H->f 5-7 5 

HJfe0!l5 2 5 t#fcN- (8-7f t-v'^n [3. 2. l]^h-3--f 

— 1 H f ;V- 5-7^ (73mg, 0.301 mm o 1 ) <D-J 

fvn^pl/ (1ml) lStl^> / X7/Vft K ( 3 7 n 1 , 0.364 
mmol) N MJ7tb^>*ift*^th!J!>A (12 7mg, 0.59 9 
15 mmol) ^O^ST'2 5B#^a#U7t 0 tSfO|IW7k^Px.-CKi^^»lhb, 

N- (8— [3. 2. 1] 3r?Y-3 — f A») 
-lH-Yy^/-^-5-7^ (5 2mg, 5 2%) ^#7c Q 

20 1 H — NMR (DMSO-d 6 ) 8 ; 1.6 8 (2H, m) , 2.0 1 (6H, 
m) , 3.06 (2H, m) , 3.48 ( 1 H, m) , 3.50 (2H, 
s), 5. 2 1 (1 H, b r) , 6.47 (1H, s) , 6.8 5 ( 1 H, 
d, J = 9.2Hz) , 7.18-7.40 (6H, m) , 7.73 ( 1 H, 
s) , 12.55 (1 H, s) . 

25 mSmt 6 8(^fe&£3iCT®&^fT&V\ KTl^t»j5 6 9~Htei 
5 7 2©te^#j§r^bfc 0 
HJfeM 5 6 9 

N- (S-Z/fu'f^/V—S-T'f^^fv [3. 2. l]$-?h-3 — i ;v) 
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MS:m/z = 2 9 7 (M+ 1 ) 
5 7 0 

N- (8-v'^n^^^-/V— 8 -Tif tfiX^a [3. 2. 1] 3r?h-3 — f 
}V) -lH--fy^y-;l/-5-T^ 
5 MS:m/z = 311 (M+ 1 ) 
MMffl 5 7 1 

N- (8 n^^vvV— 8 -Tif fcfS^^ o [3. 2. l] *?h-3-^ 
/V) - 1 H — f JV— 5 — T 5 > 

MS:m/z-3 2 5 (M+ 1 ) 
10 5 7 2 

N- (8— Th^t: Kn- 2H— fc°^^-4 — 1W-8 — Tlftfv^n [3. 2. 

1] ^h-3 f/P) -1H 

MS:m/z = 3 2 7 (M+ 1 ) 
gHlfe#i] 5 7 3 

15 2- [3- (1 H — A"- 5 — {AsT% /) -Z—TWlsfn [3. 
2. 1] ^-^h-8--T/V] - 2 -t^-yx^y — /KD^J?fc 

2 5"C#fcN- (8-T1ftf^n [3. 2. l]**h-3 — f 
/V) -1H fy^/-/l/-5-7 5V (lOOmg, 0.41 3 mm o 1) <D 



20 Immol), 1-k Kn^y/hUT^-^ (7 6mg, 0.496 
mmol) N l-^^/V-3- ( 3 - ^ ^-jVT $ 7 fcf/w) 
K • ±M*£ (95mg, 0.496 mm o 1 ) ^MUktW^LXmUX^ 2 3 H#H?iaH$ 

25 #t„ MfI^P^b^77^f- (2 00x2 0 0x0. 5 mm 4&, ^ o 
n*/PV^^7-^=15/l-C« |C-C»IL, 2- [3- 
^V^-5-^/V7 5 7) -8-Tiftf->^n [3. 2. 1 ] ^ h - 8 
7V] -2-^y^/— (1 3mg, 11%) £r#fc 0 
MS : m/z = 3 0 1 (M+ 1 ) 



5 K (1ml) mmffltfc fc Ko 3f Vfi£B6 (32mg, 0.42 



WO 02/100833 



PCT/JP02/05609 



254 

5 7 5 (Dih-&m%&j&vtc 0 
mmm 574 

N- [8- (2-7 h^v-T-fe^/^) [3. 2. 1] ^ h 

5 -3--f/K]-lH — f y^^/P- 5-7$> 
MS :m/z = 315 (M+ 1 ) 
J^JfeM 5 7 5 

N- [8- (2-7i/ ^rv'Tir^vl') -8-Tiftf^^a [3. 2. 1] ^ 

h- 3-4^1 - ih — r yV- 5 -T5 ^ 

10 MS :m/z = 3 7 7 (M+ 1 ) 
Htfe^J 5 7 6 

N- (1 -Tif t'v-^cJ [2. 2. 2] J^h-3— fA-) -IH-^fy^- 
)V— 5 - T 5 1/ • — i»i^<Z>^J5£ 

MM5 3 6t#fcN- (l-T1flf^^o [2. 2. 2]^"^b-3 f 

15 /0 - lH-f^/-/V-5-7^y (1 7 8mg, 0 . 7 3 mm o 1 ) <D 7 
¥ J (5ml) MWt\C 1 N-^^/v^^vl^— (3ml) M?LXm%. 

T?lB#PM#Ufc 0 ^^/l^n-^vV (15ml) ^P^fc#. dfcCfcSfrS:*) 

[2. 2. 2]^-^h-3 — - 1 H-^ y^ N /-/l/- 5 - 7 5 y • 
20 I (2 10mg, 9 1%) Sr#fc 0 
Sfcj& : 1 8 4 ~ 1 8 8 °C 

&-&$,L.f£ 0 fcfcU 5 5 3 -e#fe 2 - [ 3 - ( 1 H — < /V- 5 

--fAT$y) -8-Tiftfv/^u [3. 2. 1] ^b-8 — fA-] — 
25 ASr^iCjEl^Co 
J»{?iJ 5 7 7 

2- [3- (lH--fy^/^-5 — fAT^y) - 8 — Tif If^P [3. 

2. i] — f a] ^ y —/V • -^^±^ 

jftjft : 1 5 4-1 5 7°C 
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mmm 575 o^m^m zx^^n^\ sin^i-mmm 578 <D\^m 

£r^-J5£ bfc 0 tz.1t U mmm 5 4 7 XlltN- (8-:/n tVV- 8 - Tif If v-^ 
P [3. 2. l]^"^h-3— iW) - 1 H--f y^VWv- 5 -7 ^ 

5 HJfeM 5 7 8 

N- (8-^atVl/-8-Tiftfv-^ti [3. 2. 1 ] ^ b - 3 JV) -1 
H — T i'^V— /V- 5 — T $ V • -£&gfc& 
MM : 198 — 203 °C 

MM3 7 2 (b) N mmm3 7 7 (D^m<im^xKit^n^\ i^Tt/Tt 

10 5 7 9-5 8 0 (D\Y&m Sri^c bfc 0 fcff U M 4 6 9 T?#fc 4 - ^ 

b=3r->- 1 H-^f^^V-A— 5 -^-/V^iOSB^j^Tto 
5 7 9 

5- (4 -Tif^°— /I^^v-O -4-^ lH-/f ^/^V 

1 H — NMR (DMSO-d 6 ) 6; 1. 57 ( 1 H, m) , 1. 83-2. 
15 0 2 (5 H, m) , 2. 85-3. 00 (3 H, m), 3. 14 (1H, 

m), 4. 0 4 (3 H, s) , 4. 3 3 (1H, m) , 7. 10 (2 H, 
s) , 8. 15 (1H, s) , 13. 00 (1H, br s) . 

MMM 5 8 0 

4 - * V 5 - ( 4 - tf^ V Z?— /UJr^i/) - 1 H — r V^V— /V - — 

20 ±£ 

1 H — NMR (DMSO-d 6 ) &; 1. 85 (2H, m) , 1. 98 (2 
H, m) , 3. 0 3 (2H, m) , 3. 2 4 (2H, m) , 4. 0 8 (3 
H, s) , 4. 33 (1H, m) , 7. 12 (1H, d , J = 8. 8H 
z) , 7. 14 (1H, d, J = 8. 8Hz) , 8. 19 ( 1 H, s) , 
25 8. 8 2 (2H, br s). 

mmm3 72 (b) N mMffl3 7 7, mmm3 2 7 (D^m^mzx^m^n^ 
MMin 581 
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4 _ ^ Js 5 - ( 3 - fcf^ y ^^y^^^) - 1 H — f • — i^gt 

1 H — NMR (DMSO-d 6 ) 5; 1. 64 ( 1 H, m) , 1. 80 (2 
H, m) , 1. 9 8 (1H, m) , 3. 0 4 (2H, m) , 3. 2 5 (2 
5 H, m) , 4. 1 2 (3H, s) , 4. 30 (1H, m) , 7.12 
(1H, d, J=8. 8Hz) , 7. 1 8 (1H, d, J = 8. 8Hz) , 
8. 24 (1H, s), 8. 60 (1H, brs), 9. 02 (1H, br 
s) . 

mmM3 8 5 (D^mKmcx^^f^\ aiT^-rmmms 8 2^mmm 

10 5 8 3 (D4k&m&&J$.L1to tcfc U mi&M 4 6 9 X^tc 4-^ h^cis— 1 H — 
^Jfe#!J 5 8 2 

trans-3— [ ( 4 — ^ b ^ >>— 1 H -4 A*— 5 —4 ;V) t^fv'] 



15 1 H — NMR (DMSO-d 6 ) 5; 1. 11 ( 1 H, m) , 1. 30-1. 
5 6 (5H, m) , 1 . 6 5 (3 H, m) , 1 . 9 6 ( 1 H, m) , 3. 

04 (1H, m) , 4. 02 (3H, s) , 4. 46 ( 1 H, m) , 7. 
09 (2H, s) , 8. 10 (1H, s) , 12. 95 (1H, br s) . 
MMM 5 8 3 

20 cis-3- [ (4-^ b=¥v'-lH f >-^V— /V- 5 — fM ^^rv-] is? 

1 H — NMR (DMSO-d 6 ) 6; 0. 89 (1H, m) , 1. 04-1. 
23 (3H, m) , 1. 45 (2H, brs), 1. 68 (2H, m) , 
1. 9 3 (1H, m) , 2. 0 8 (1H, m) , 2. 5 1 (1H, m) , 
25 3. 9 7 (1 H, m) , 4. 03 (3H, s) , 7. 08 (2H, s) , 
8. 11 (1H, s) , 12. 96 (1H, br s). 

mMM3 s 5 N mmm3 2 7 <D^mfcmvxKjfc%:?T?£\,\ sxTK^-tmrnm 

5 8 4 5 8 5 <Di\&m*&$, bfc Q tcfc. U MMM 4 6 9 Vftlt 4 - ^ 
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MMW 5 8 4 

trans-4- [ (4 h * v-- 1 H — 1 ls#°V*— 5 — i )\>) yf**/~\ 



1 H — NMR (DMSO-d 6 ) 5; 1. 3 0-1. 5 3 (4H, m) , 1. 
5 9 4-2. 0 6 (4H, m) , 3. 04 ( 1 H, m) , 3. 97 (1H, 
m) , 4. 04 (3H, s) , 7. 09 ( 1 H, d, J=8. 8Hz) , 
7. 10 (1H, d, J = 8. 8Hz) , 7. 92 (3H, br s) , 8. 
13 (1 H, s) . 

mnm 5 8 5 

10 c i s-4- [ (4-p< F^>-1H — f iX^y*' — /V — 5 — -'f JV) ^-drv-] 

'H-NMR (DMSO-d 6 ) 5; 1. 55 (2H, m) , 1. 76-1. 

84 (4H, m) , 1. 9 0- 1. 9 5 (2H, m) , 3. 07 ( 1 H, 

m), 4. 07 (3H, s) , 4. 30 (1H, m) , 7. 11 (2H, 

15 s), 7. 92 (3H, br s) , 8 . 1 5 ( 1 H, s ) . 

6 5. mmm3 8 l ©*i!fel:$CtSj£:lrfT4v\ £XTK^~tmMM 

5 8 6 ~mmm 5 8 8 <Dfc&m%&$t urt 0 t^td u mmm 474 4 - 

( b V ~7Mv. ^ ^-;v) - 1 H — r /v- 5 -a— /v^rJ^5|s|-^ffiv^c 0 

^l«J 5 8 6 

20 trans-4- {[4- (MJ7/^P^f^) — 1 H — f 5 - 

MSrm/z^SOO (M+l) 
5 8 7 

c i s-3- { [4- (M)7/^n^f/V) — 1 H — -Y Is ^ti/—/]y— 5 — -f 
25 7V] ir^riA %/# P-^rf-^T'S ^ 
MS : m//z = 3 0 0 (M+ 1) 
5 8 8 

c i s-4- { [4- (MJ7;VtP^f/V) - 1 H--f Is^V— yl^- 5 
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MS:m/z = 3 0 0 (M+ 1 ) 
5 8 9 

5- (Tif/^-3 — OVUr^S) ~A-^^?V- 1 H — <^*?^-)V<D-&$L 
(a) m^/v 5- [^V^/V (2— ^ h=¥i/- 2-^-^y^^7V) 757] 
5 bCD^Efc 

M*#ffl^T> ^J^&l^TN — x/l/ =c^;V^^j]s (2. 0 
g, 0. 0 103mol) OTth^MJ^ (4 0ml) Mlxf^j 
$y (1. 73ml, 0. 0 1 2 4 3m o 1 ) , 5 -^P^tH m^/V^^ 
TVl^ (1. 72ml, 0 . 0109mol) 6 0°C^O?S, 1 ^W^jS^IE 

io ufc D 9B#r«. Mraigutttbfcas^Tk (200ml) % wm^/i- (2 
oomi x 2) ftttuu mwB&mfcmwt^y^sv&'eifcmvfco 

sc^/V) 757] h (l. 2 4 7 3 g, 3 7%) ^#fc Q 

15 (b) ^^-JV 1 -VvvV- 3 -t^y7f/^- 2 is h 

&mW^m%T. &mz&^T h/^> (lOOml) K2 1 %w t . MJ 
A^b^^K— ^#S~- fl/ffifc (1. 2 3ml, 3. 3 1 mm o 1 ) ^APx., 9 s 
20 -i— 1/ • ^ — ^- h^y^ffiV^iS^LfCo ntU^^vW 5- [><^v?/V 
(2-oi hdf-v--2-^-^yrn^-^) 757] -O-^/jx— f (9 6 5. 9mg, 
3. Olmmol) (D h/V^V (50ml) mm& 1 . 5HM^miTLt 0 

3 2 i % W t . ^ b y h ^ k-^* / ( 1 . 2 3 m 1 , 

3. 3 1mmol) Srig^PUfco £ bid 1 B#Ra^ N fyVxy (30ml) 
25 ^*Lfc 0 5B#fM, KJ&J8$££r;k (2 0 0ml) ^^^/P (10 0 

mix 2) «U ^e^r^7X«-^^t/^A-e^bfc 0 ^tb^Mff 

^yV-C^m) "CJfifiSk 1 3 -^77t»- 4 

^i/W -f (15 8. 5mg, 19%) , 33<fct>^5vP 1 -^VvVV- 3 
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■ZvVT^^ls- 2-%^3ci/U— h (2 13. 8mg, ti=^7 5%) 
(c) 1 -^y5?;l/7^y- 3 - t^©^ 

^*#B^T, ^mfc&^T^^vi" l -^y^/v- 3 - ^yr^y- 4 

5 — %/ls7$3ri/U— h (15 0mg, 0. 5 4 5 mm o 1 ) (D^?/—/U(l 

ml) 7 (2ml) &j&n;t % 1 2 OtMLfc, 3 

1 -^^vvP- 3 -^=3fyW>- 2 (2 0 0 

mg, ti=l!7 5%) (O^Z—JV (1ml) ?§^l-s 7 5 %-«7X?« 
10 (2ml) &MzLs 1 2 OTCIC^aiLfc, 1 2#Ki, SMT^fllSLlHU 
&<Z^J&^^£^:b*-C2MJ:&^ 2M-tJc^^- h y ? ATkSSKtf p H= 8 £ 
b/Co ffjsgfcrc^vv (5 0m IX 2) T?fttjBL, ^MM^M^WM^^ 

h^^-f — (^^rf-^/gt^^-^Ti^fcB) -c*WSi, 1 --<y^7^y- 

15 3-^"^ (118. lmg, 5 3%) £r#fc 0 

( d ) 1 — ^y^/VT^y- 3 — /KD-g^ 

SHt#K^T. o^m^i-^y^r^y-s-^-y (1 5mg, 0. 

0 7 3 8mmol) (Dv^^Vl^c— (1ml) zk^-fb U ^ AT/V 

5— !7i^ (1. 4mg, 0. 0 3 6 9mmo 1) Mt#fiLfc 0 3 03> 

/V (16. 2mg, 10 0%) £r#/t 0 
(e) tert— ~7^;V 3 - t Kn *r*/T*£'*l'— 1 — ^A-/^-^ W— h (D 
25 1^J& 

S^#BI^Ts ^JC&V^T 1 -^i/v^VTif^V- 3 — ^— 7V ( 1 . 0 7 2 
g, 5. 2 2mmol) ©x^;-;V (4 0ml) 10%-Pd/C 
5 0%wet (5 0 0mg) N «?T^-!7^ (2. Og) ZMtL, JSfflBbfe, 
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ttm U# bfrl±B1&<D *J?un*?l/ (25ml) mWK, 0 °C \ZX i>- t ~ 7* 
v^/V/K^— b (1. 3 2ml, 5. 74mmol) ^JP;t, 30^fl 
m&c#?!.Lfco 2. 5^r«x 7k (10 0ml) |:#L^nn*M (50 

m i x 2 ) m# > ^mm &&&mm^ -eft* b fc c m «t«jee 

5 Ml b# £>*Lfcgag<§r y 7J 7r/V# 7^n-7b^7^ (^3^ ^/g^m 
5vl^?§ffi) TtffcSL t e r t — ~7?-)\> 3 - fc Ka ^ v^TifV^^- 1 -Tjyl/^ 
(9 4 6. 7 m g , 8 4%) §r#fc„ 
(f) 5- (Tif^^-3 — f/V^-^riy) -4-^f/V-lH-^>^-;l/ 

10 ^*»H^iT. 0 o C{e:*^v^-C^»J4 0 2 4 1H — ( >-^V 

—71/— 5— A- (6 9mg, O. 4 6 6 mm o 1 ) ©r h7tFn77V (4 
m 1 ) MJ7i^V*77^y (146mg, 0. 5 5 9 mm o 1 ) „ 

tert-^^/V- 3 — t F^^v^Tif^^- 1 -%l7V^3ri/U- b (10 0 
m g , 0 . 4 6 6 mm o 1 ) % if^f V7°vi \f;VT "S *J$lA'i£3rl/ \s- — f (101 

15 n\, 0. 512mmol) %lNxjiL 0 3 0ft%£, ^m^#?£b»C^# bfc 0 
SiS^^MJE^b^frfc^fiSr^ n a m& 1 M-Tkgkft; 

gg-r ^ ^ V A -eftjgl b fc 0 rtt ^MJEEMffi b# P> tbfcM y 77 <7Vl^ 5? ^ 
^nvh^777- (^^^^/B^m^^T^ffi) T?«f*i bfc„ b 
20 tLTb^-f/V^y 7V (2ml) fc^fU 4N-i^m--^^^1h^ (2 

m i ) ^p^fco i mm&, W£m&&&btiitm£&* ? ; ( 5 m 1 ) xc 

^b, 2M-7jc^k^- b y >7MM^lTLpH = 1 0 £ bfc 0 ^tL^ff 

mm u^bfrifcmm&n-cf* # ; ( 5 m 1 ) u y # ( 1 g ) 

£r*P ^.^JE« St^ftfil b /Co r O @#:£r ^ y # ^i^n^b^^- 
25 (^np*;VV^ ;W^ppfci/A/^7- JV (l%-77^-7 

7k) -e»tb) -elftRU 5- cr-ev^- 3 — ovar**/) 

— f is PS -A* (45. 1 m g , 39%) tr#fc 0 

IR (neat) cm -1 ; 3 2 2 0, 2 9 4 1, 1 5 1 2, 1 2 1 7, 7 
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MMin 5 9 0 

trans-2, 5- [ (4-^f;V-lH-^y^/^-5 

(a) c i s-3-T?;-4, 4 - v 5 ^ 'FA'i/ir n^-f-j —jv • i^i^tD-^ 
5 $c 

3-Tv ? K-4, 4-^y^A-v-^n^^ljV V (7 0 0mg, 4. 2 
mm o 1 ) (D^¥ 7V (10ml) Ky^m^ h V (4. 2 

mmol, 160mg) ^Ifi^T^ifottL, ^<£>£ * 2 0 Lfc 0 
BO&^£S^^9Vl/ (10 0ml) ISfP^Tk (1 0 0 m 1 x 2) 

Zm&^Affi 1 0 m 1 *T?^ffiTM^I U7t D ^ ^ 7 (30ml) 
Ufcft, 1 0%^7i?^^| (5 0%wet, 2 0 0 mg) ^^nb7KSf# 

m^r^xmuxi^mmw^o ^-mm^?^ v^m^tM, ^m^mi^r 

iiUlblif^M i n-hc l x^f«tti^tftt5r^a 9 % 

15 c i s-3-7^-4, 4 — ^A^^? n^=^-^y— • ig^fcg; (7 2 0 
m g , 9 5%, |?115%©trans M'f4#:£# 5 ) & &&ffi^t UT#fc D 
1 H — NM R (DMSO-d 6 ) 6 ; 0. 85 ( 3 H, s) , 0. 98 
(3H, s) , 1. 0 5-1. 8 0 (5H, m) , 1. 9 0-2. 0 0 (1 
H, m) , 2. 7 9 (1H, m) , 3. 40 (1H, m) , 4. 8 0 (1 

20 H, b r s) , 7. 9 9 (3H, m) . 

(b) cis-2- (5-tFo^>'-2, 2 - i?* n^^-y)V) -l 

h — fy-fyK^-i, 3 (2H) -v?ty©M 

c i S-3-75/-4, 4- 5Vl^>y a^d^/— ,p . (5 0 0 

m g , 2 . 8 mm o 1 ) <DtK (10 ml) |§?-feTi? h=b!J;l/ (5ml) N 
25 !)A (3. lmmol, 4 2 3mg) *3 J; tJ?N b ^r~>7^;b 

-f 5 K (3. lmmol, 6 7 0mg) £r$fefjp b^<£>3:£ 2 B#PS3K#Ufc 0 flffctj 

J:*? cis-2- (5-tKndrv^-2, 2 - v>y f/V^^ n^^f vvl/) -1H 
— -f y-f ^ K— As— 1 , 3 (2H) -*J$-> (4 0 0mg, 5 3%, ,^1 0%© 
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t r a n sittM#5) £f6#.fe v *t bT#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 90 (3H, s) , 1.05 
(3H, s), 1. 30-1. 7 5 (5H, m) , 1. 80-1. 95 (2 
H, m) , 2. 84 (1H, q, J = 12. 5 Hz) , 3. 69 (1H, 
5 m), 4. 04 (1H, dd, J = 3. 1, 13. 0Hz), 7. 65-7. 
9 0 (4H, m) . 

(c) trans-2-{2, 2— v^^/P- 5— [ (4 - ^f ;V- 1 f y 

5-^fW) ^^vO S^n^^S^/V} -lH-iy^yK-zV-l, 
3 (2H) -^t>0^ 

10 0 2 4 ^VW— 1 H T >^V — /I'— 5 -^--/P (500 

m g , 1 . 8 3 mm o 1 ) <D Y;V^Z/ ( 8 ml) WW^., ^SJ-T c i s — 2 - 
(5-fc Vn^-y— 2, 2—i/*^-J\sZsS7n^3ci/;V) - l H — ^ y-f 1/ Y— ?V 
-1, 3 (2H) —iS&ls (400mg, 1. 5 mm o 1 ) % fTS *?-UZsh 
V-n-zf^A-fcX^y:/ (4 94mg, 2. 1 mm o 1 ) ^iiPl, 100°C{^ 
15 JMfibfco 7B#P^ffi## N SiS»^Mi£?«U#btLfcaS^^nn7}N7V^^ 

U WIS Sr&yfaSfegIN' ^ Z/V A b fc 0 r^L b# b 

£ y y # ^yV^7 ^A^n-rh^y^- (^^rlh y/H^^^vV-Cf^tfci) ~e*t^ 

U trans-2-{2, 2-^f/P-5- [ 

20 y*— /V— 5-^f/l") n^dr-y/W -lH-^y^yF-zl'-l, 3 

(2H) -v^y (3 6 0mg, 61%, SlO%(Dc i sf*£r#5) £r#fc 0 
1 H — NMR (CDC1 3 ) 5 ; 1. 00 (3H, s) , 1. 08 (3H, 
s) , 1. 3 5- 1. 5 0 (1 H, m) , 1. 7 0-2. 2 0 (4H, m) , 
2. 59 (3H, s) , 3. 05 (1H, dt, J = 2. 6, 13. 5Hz) , 

25 4. 65-4. 78 (2H, m), 7. 09 (1H, d, J = 9. 0Hz), 
7. 24 (1H, d, J = 9. 0Hz) , 7. 67-7. 75 (2H, m) , 
7. 76-7. 85 (2H, m), 8. 03 (1H, d, J = l. 1Hz), 
10. 04 (1H, brs) . 

(d) trans-2, 2 - 5 - [ (4 ^fV— 1 H — < y^V- 
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trans-2- {2, 2 -i^^^/U- 5- [ 1H— f^V 

-71—5 — rvio z/fvz^^i/M -lH-^y-Y^K^-i, 3 

(2H) -i^-^k:, S?att 3 0 % - / f ;V7 5 y/x^ / (10 ml) 

sisX^J^fxi^h^^yj— vi uifrjVJ*-^? n a/iN/VA/^ $J — ;\>/ (l 

=20/1 Tigtt}) "C^U trans-2, 2 - 
^*^vP— 5 — [ (4-^f;V-lH — f ^^^—/U— ;=f=^>] i/fn 

^^•f- K> ( 1 4 3 m g , 6 0%, m 1 0 %(D c i s #&r# 5 ) £#7c 0 

10 1 H — NMR (DMSO-d 6 ) 5 ; 0. 79 (3H, s) , 0. 94 
(3H, s), 1. 10—1. 90 (6H, m), 2. 39 (3H, s), 
2. 74 (1H, dd, J =4. 1, 10. 4Hz), 4. 49 (1H, m) , 
7. 09 (1H, d, J = 8. 8Hz) , 7. 27 (1H, d, J = 8 . 8 
Hz) , 7. 99 (1H, d, J = 0. 9Hz) , 12. 85 ( 1 H, br 

15 s) . 

mmm 591 

c i s-2, 2 -v^^A— 5- [ (4-^f/l/-lH-^y^/-/V-5--f 

(a) trans — 3— (1, 3 - i?$r*y— 1 , 3 - 5?fc Kp- 2 y-f 
20 — fyl-) —4, 4— ^ y^;V-yy n^^r-y;V 4-=fo^yy'x 

Hife^ 5 9 0 \CX^btifc c i s-2- (5-fc Ko^r^- 2 , 2 - 
v-^n-^vW) -IH-^y-fyK-^-l, 3 (2H) — ^1/ (5 0 0 
mg, 1. 8 3mmol) ©7h7tFn77y (10ml) |fc 3°C^T 
25 4-xfQ^|fi (3 2lmg, 1. 0 5 mm o 1 ) , h V 7 ^ ^yV^JX 7 4 
> (5 7 6mg, 2. 20mmol) s 4 0 %- i?xf;V7 V U— 
h/h/ls^^mW (1. 0 0ml, 2. 20mmo 1) ^Px. N ^i&fcTJfe^f 

- (^IfV/gm^^-T^tti) T?*f§gU trans-3- ( 1 , 3 - 
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^y-l, 3—i?t — 2 H — i y y y Y—A'— 2 — y ;\/) -4, 

A-y^ u-^v^ 4--fo^/x^h (5 0 9mg, 66%) £r#fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 0. 90 (3H, s) , 1. 05 (3 
H, s) , 1. 3 0- 2. 0 0 (6H, m) , 2. 85 (1H, q, J = l 
5 3. 4Hz) , 3. 69 (1H, m) , 4. 05 (1H, dd, J = 3. 5, 
13. 4 H z ) , 7 . 66-7. 75 (2H, m), 7. 78-7. 87 
(2H, m) . 

(b) trans— 2- ( 5 — t Kp ^r-y— 2 , 2 — ^Vl^yy n^^r i/A) 
-1H — f y-fyK-;v-l, 3 (2H) -v^y©-^ 

10 trans-3- (1, 3-v^^y— 1, 3 - S? fc Kp - 2 yy V K 

— /P— 2 — f/P-) —4, 4-v?y^y^P^y^ 
(4 2 Omg, 1 . 0 0 mm o 1 ) ©y & J — ;V (10ml) ifh7t Kn7 

^y (10ml) £D?^HStx 3°CtT28%-tMJr>A^ h^r^K (0. 

24ml, 1. OOmmol) SrJ&P^ 0 °CklT 3 0 Wt\t^X&.mz.X 3 5 
15 5>^#b7t Q SfS^fclO. 5M-*Mzklff7j y V-&7kffim&Mx., pH=4R 

7^^7A^P•7^/77^- (-^= 3 rf->/S'^^^/l-= 2/1) tttlL, 
trans — 2— ( 5 - fc Kp* ^r-y- 2 , 2 — -yy ^vV-yy n-^y/iy — 1H 
20 -fy^yK-y-1, 3 (2H) --y^-y (231mg, 85%) £r#fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 0. 93 ( 3 H, s) , 1. 02 ( 3 H, 
s) , 1. 2 5-1. 4 0 (2H, m) , 1. 5 5-2. 0 0 (4H, m) , 

3. 04 (1H, dt, J = 2. 9, 13. 7Hz) , 4. 31 (1H, m), 

4. 55 (1H, dd, J -3. 5, 13. 4 Hz), 7. 67-7. 75 
25 (2H, m) , 7. 7 6-7. 8 7 ( 2 H, m) . 

(c) cis-2-{2, 2-^y^/i— 5- [ (4-y i H-y yy^y 
-7\y- 5 -4 a) ^-^-y] ^BA^i/^} - ih — fyyyK— /v-i, 3 

(2H) -y^y 

«5 9 0 (c) O^fe^SpCT^SrfTJ&V^j^b^o 
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X H — NMR (CDC 1 3 ) 8 ; 0. 9 2 (3H, s) , 1. 12(3 H, 
s), 1. 20-2. 20 (5 H, m), 2. 5 1 ( 3 H, s) , 3. 0 

4 (1H, m) , 4. 00-4. 15 (2H, m), 7. 11 (1H, d, 

J = 8. 8Hz) , 7. 24 (1H, d, J = 8. 8Hz) , 7. 67-7. 
5 7 5 (2H, m) , 7. 76-7. 85 (2 H, m) , 8. 02 (1H, d, 
J = 0. 9Hz) . 

(d) trans-2, 2-^^-5- [ — ff&S — 
;V-<5 — f/V) ^-^riy] u^^rf-^ ^(D&jfc 

mmn 590 ( d > ©^trsp cra^fT&v ufc D 

10 : 170-171°C 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 79 (3H, s) , 0. 87 
(3H, s) , 1. 0 0— 1. 6 0 (6H, m) , 1. 7 0-1. 9 5 (2 
H, m) , 2. 30 (1H, dd, J = 3. 7, 11. 9Hz) , 2. 37 
(3H, s), 3. 98 (1H, m) , 7. 10 (1H, d, J=8. 8 
15 Hz) , 7. 27 (1H, d, J = 8. 8Hz) , 7. 99 (1H, d, J 
= 0. 6Hz) , 12. 87 (1H, brs) . 
MMm 5 9 2 

1- {4- [ (4-^fyV-lH-^f^V-/V-5 — 1 jV) Hr**/\ v^n*^ 
20 (a) 4— { [t e r t (v^ ^W) */ ]) >V\ Jr^s} v-^a^^ri^ 

4-fc Kn^^^^n^^^^yUjRi^ife^^l/ (c i s/t r a n s ?H^#3s 

5 . 0 0 g , 3 1. 6 mm o 1 ) 1 5 # f *S~-A' ( 4 . 3 0 g , 6 3. 2 
mm o 1 ) (Dv 5 ^ 5 K (20ml) jgtffcfc:, t -r/^/Vv^ 



25 y/^n i; K (5. 7 2g, 3 7. 9mmol) ^^m^n^T^©^^-?? 5 0# 

w»cfc 0 ^jsnrrsu mfc^^/YJV^^i/imwtb^n^ &m 

Jf^ttttlU gitby ^A^tgf U ^&&3teTS*1-5::£fc:«fc!9 4- 
^ ( 8 . 6 6 g , 10 0%) 0 
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(b) (4- { [t e r t—^^V (v^^VW Jr^Z/} v^n^=5f- 
ffls) * 9 J — 7V©-£*J& 

4- { [t e r t— r/^W (v^f/V) i/DM a^^MM^/l' 
^vP ( 2 . 5 0 g , 9 . 18 mm o 1 ) <DT h =7 t Kp7 7 ( 2 

5 5ml) ^7k7£T-e7k*{t; y ^ ^ ^ T ^ 5 — <7 A (6 9 6mg, 18. 4 

mmo 1) Sr*P^)to t£tt«§tfcf, — lfeflfc*££r?To;fc 0 SJ»T^> 

(^^f-^-i^|^^/^= 1 : 1) m-CttfjRU (4- { [t e r t -^f/V 
10 (v^f/V) 9 y))jV\ i/^ n^^r^/V) ^ 9 S — /V (2. 0 8g, 9 3 

%) £#fc 0 

(c) 2-[(4-{[ter t—^^V (vM f /V) v^/V] ^^>} */9 
a^^-i/M pi - 1 H — i y-T ^#-S—jV— 1 , 3 ( 2 H) - S^-Vfi^ 

15 (4- { [t e r t -y^;V (v^f/V) ^JJ/P] ^dri/} ^ i>vV) 

^ ^ y —/V ( 1 . 0 0 g , 4 . 0 9 mm o 1 ) % fP7x — /V/fr^ 7 ^ ( 1 . 
18g, 4. 5 0mmol) ^W7^W^K (7 2 2mg, 4. 9 1 
mmol) Of F9tKo77^ (15ml) li Sr^jfitf 3 0 Lfc 0 
©SMt i?T y ^Bfe^^f/v ( 4 0 % h sVol 2 . 2 0 g , 

20 4. 9 1 mmo 1) £kJ>o< 9 <^7JP^. ^^5B#^«#bfc 0 «EET*jKSr9 
4tV!J*W7A^Pvh^77-f- (^^V/St^cf /V= 4 : 1) l£ 
. 2- [ (4- { [t e r t-^^vP (v^f/I') Z/V ;V\ ttZs] ^ 

^a-^vvV) p*fyl/| -1H — f 7^ y^y^;v- 1 , 3 (2H) -v^^ 
( 1 . 6 0 g , 10 0%) £r#fc 0 
25 (d) 2- [4- (tFn^^n/N^) ^ f /H -lH-^y^y^ 
y— /V-l, 3 (2H) -7t>©M 

2- [ (4- { [t e r t—y^jV (vMtM--) ^ V M\ ^ n^.^f 

vVV) -1H-- fy-fW-zV-l, 3 (2H) (1. 6 0 

g , 4 . 0 9 mm o 1 ) (DT h7t Kc7 7 V/zk (1:1, 10ml) 
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tM)7^tnft» (imi) mux6mmmwis± 0 Kfomfcrnm^ 

/V=2 : 1-1 : 1) iZLX^mL-, 2- [4- ( h: Kn =^ v- n-\^>yv) y 
5 3 (2H) -vo^y (0. 7 0g, 6 1 

%) Sr#fc 0 

(e) 2- ( {4 - [ (4-^^-lH-^y^V-;V-5 — { M Jr^c 
W] %/W^3r*s;V} - 1 H-4 y-f Z/?^S— >\>- 1 , 3 ( 2 H) — v> 

^"^©^^ 

10 2- [4- (tKn^r^P^^) ^7k] -1H — fy^y^/-;P 
— 1 , 3 ( 2 H) — v 5 ^-^ (3 5 8mg, 1. 38 mm o 1 ) (D hs^^z^^W 
(10ml) '>7y^^^^MJ-n-^;P*7*7> (5 0 0mg, 2. 
0 7 mm o 1 ) „ MMM 4 0 2 ~e#fc 4 - y ^JV— 1 H--f JV- 

( 3 0 6 m g , 2. 07 mm o 1 ) ^mUXM^f^k, 2 tifmimWMffi L-fc 0 
15 ^jfi£ -tr^P Ufc# N ^JET^^®5fe bfc 0 y n n tfvl^ t 5 %zkg£fk-*- h V 

y j^iYm^M^ ^jf&ttmu wm-r h ]) ^ Mz.xmmv± 0 mm&mm 

T^*L2- ( {4- [ (4-^^7V- 1 H-^yyy— 71^-5 f/V) Jr^c 

*✓] i/? u^^ri/M -1H — f y-f 3 (2H) — 

*ls(Om&J&m (1. 4 3g) $r#fc 0 

20 (f) 1- {4- [ 1H — f^y-;V- 5-^/1^) ^^v-] 

7P^^} -y y>T5 y<D^J?fe 

2- ( {4- [ — fyyV— JV- 5 — fyV) Z/? 
n^^i/M - 1 H--T y-T yyV— ;V- 1 , 3 (2H) -i^J-^ (3 

5 8 m g , 1 . 3 8 mm o 1 ) (C3 0%^ 5 y-^y / — ( 1 0 

25 g) &mm.XlX\7Ltz.^ 2R#m^WLfc 0 ^^T^fePbfcfK SJ±Tl§I 

/ hyx^VT^^ 10:1:1) fcTfSBJU 1 - (4- [ U-^^W- 
1H — — f/w) ^-^rV] yyn-^y/V} -^^V7^ (1 
5 0 m g , 4 2%) £#fc 0 
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(g) 1- {4- [ — fy^V— /^~5-^(M r^y] is 

1- {4- [ (4-y^vv- 1 H — { y^V— 5— f yi^) ^-y] yy n 
^^y/W ^>-T (150mg, 0. 578 mm o 1 ) <D ^ $ J — ;V 
5 (2ml) WMz. 1 N-i&^— ^rc^Vrc— TAJfeftt (0. 70ml, 0. 70 

mmoi) &mmr<zn%.x*:(DmM-Q2> o^mmw^o mj£Tmm%w£;^ 

itsri Ul«fc U , 1- {4- [ (4-^f/V-lH-fyyy^-5 — f 
jV) ^y] tz^dpvvW ^>-75 y • ^^41: (14 8mg, 8 7%) 
10 3r#fc 0 

IR (neat) cm -1 ; 2 9 2 7, 1 5 0 8, 1 2 6 7, 1 2 2 7, 1 
0 8 4, 9 4 5. 

mmm 593 

c i s-4— [ (4-^nn-lH— fy^/-^-5-^^) ^^^] yy a 
15 — ^>-T 5 y • ^mM.<D^j& 

(a) c i s-4- [ (4-ynn-lH f 5 fAO ^^y] 

SHt#ffi^T> 0°C^*5V^T^JfeM4 6 8 Tffc4-^nn-l H — f 
-/V— 5— yy (1 5 Omg, 0. 89 0 mm o 1 ) ©r f7t Fp77^ 

20 (6ml) »s h!)7x=;V^7^y (2 8 0mg, 1. 0 7 mm o 1 ) , 
MMW 3 2 3 ( a ) trans-2- ( 4 - fc Kn^v-^ n^f v^V) 

- 1 H — f y-T V K-7l^- 1 , 3 (2H) -v^y (218mg, 0. 890 
mmol) \ y^n t'/Vjy y^Z/V/J^y V— f (19 3^1, 0. 979 
mmo 1) ^7JPx.7^ 0 3 OM, SS^#^U^«#Lfc 0 SJ&M&^BHt 

25 |fU#b^^a}S^ry pp*;VA (2 0ml) T:^M, 1 M-TkSKk^" h 

y <7 A 7 Jc^ (10ml) -C^Ufdo 7fcm&? n ^ tf^W* (10ml) "C^tt 

S^y y # <tvv# 7A7n?F07^ (-^-^rf-y/^ni^/v-e^tts) -e*t 

Mbfc 0 ^l.^T#tn/c^--i'7Kc:3 0%-y ^7^T5 y-^^y— 7^«Sr^p 
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(1 X7J0 -C^ttl) fftlU c i s-4- [ (4-^nn-lH 

— f l/#"S—}\>— 5— -f/V) t^r->] n^df-f-^-T^ V (8 3. 6mg, 3 
5 5%) £#7fco 

(b) c i s-4- [ (4-^nn-lH-^y^V-;V-5-^f;P) tf-df-S'] 

t*#i^T> ^Sf^V^Tc i s-4- [ 
7V-5--fA-) ;*-=3rV] ^n^fy7 5 is (54. 2mg, 0. 204 

10 mmol) (DT^ h=-hV^ (4ml) f§?H$!^ ^ ^ / — /V (ll) ^BxJg 
fl?U 1 M-ti-^xf ;Vx-f^ (2 2 4^ 1, 0. 2 2 4 mm o 1 ) £rM 
Tbfc 0 S^«§«^re^/l^-- 7^ (1 0ml) %MtL, WM^ 

MILc i s-4- [ (4-^nn-lH— f 5 — f /V) ^=^r 

v-] S/y n^^ri^>-T$ ^ • Iftgfetft (5 7. 8mg, 9 4%) £r#fc 0 

15 IR (neat) cm -1 ; 2939, 1504, 1240, 939, 79 
6 . 

5 9 4 

5- (Tif ify-4-'f;vt#'» -4-^nn-lH-^ y^y 
S*#H^T, 0°CKl*5^T^I«iJ 4 6 8 4 - ^ a a - 1 H — { 

20 — /P— 5 — Jr— ( 1 5 0 m g , 0. 890 mm o 1 ) (DT h 9 t Kn77> 
(6ml) ^ MJ7x^7t77^y (2 8 0mg, 1. 07 
mmo 1) „ ^MM3 2 2 (c) t e r t — 4 - t K^^^Tlf 

1 — ^/V^^f-W- h (19 2mg, 0. 8 9 0mmol) „ ^^7p 
t>7/^/^>'>^ h (193^ 1, 0. 97 9 mmo 1 ) £r#P;Lfc 0 3 
25 O^s S?^#Mb^»#bfc 0 ^^Sr^JBEfll#ib#b^aSSr^n 
uifrjVJ* (2 0ml) ^fbSr lM-zK^k-T- h y r>A 7 K^ (10 

ml) -e^te^bTfco 7j<il^^ni3*/PA (10ml) TrBtttHfl, fflS^fek 
^ ^ i» -C^^ b fc 0 r ft b# £> ft 7ta?fi £ v- V U ?)\<t) =7 
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hh1tL*>( * ?V (3ml) \Z.W$\^, 4N-Ii-mtV (3 

mi) &wx.± 0 i£?rmT&, m&mmm^htbtcm^^^ /-ji- (5m n \z. 
mu\^, 2M-7^m\^r v y ^^mm^mTVp h= lot Lfc 0 ^^^«j± 

ii L# bllfcffiSrStf ^ ^ 7 ^/V (5ml) K:?#fi?U ^VX^f/V (lg) 

(yon tfc/i/A/y ^ y — o o /K/VA/y * / — 7V ( 1 % — T ^^e~r 
7k) T^tB) TitMU 5- T/V^v-) -4-ynn-lH 

— f >-^y-7P (12 8. 1 m g , 54%) £r#fc 0 

IR (neat) cm -1 ; 3 0 8 1, 2 9 2 3, 1 4 9 7, 1 1 8 4, 7 
10 2 9. 

9 4(D^fc2pCTS^^r ; fT^V\ KTt^tHMJ 5 9 5©ft^i 
<Sr^J$Lfc 0 fcfcU tB^Jm^i- t e r t-zf^fr 3 - t: Kn^ytvyyy 

- 1 -TJ/^^i/V— hSrJSv^fco 
J^»J 5 9 5 

15 5- (t^y^V-S f/loT^iy) -4-^nP-lH-^y^/-/V©^ 

1 H-NMR (DMSO-d 6 ) 8 ; 1. 60 ( 1 H, m) , 1. 73 
(1H, m) , 1. 9 2 (2H, m) , 2. 9 3 (2H, m) , 3. 0 6 
(1H, m) , 3. 2 4 (1H, m) , 4. 4 0 (1H, m) , 7. 3 6 
(1H, d, J = 9. 0Hz) , 7. 49 (1H, d, J = 9. 0Hz) , 
20 8. 0 5 (1H, s) , 13. 3 7 (1H, s) . 
MMM 5 9 6 

5- (tf-<y ^-4— (J^^-iy) - 4 - ^ n a - 1 f y^V'-zv • It 

ti#i^T, 0°C^:3^T^|»!J4 6 8-C#fc4-^ n p - 1 H-^y^V 
25 —71^— 5 — (1 5 Omg, 0. 89 0 mm o 1 ) ©7 hyt Kn777 

(6ml) MC, M)7x^;P7t77^y (2 8 0mg, 1. 07 
mmol) „ tert-y'f/l' 4 — t: Kn^v'tf^JJ v 5 ^- 1 -^M^-yi/ 
-h (179mg, 0. 8 9 0mmol) % ^y^n^T^^M^i/l/ 

— f (1 9 3 n 1 , 0. 97 9mmo 1 ) £r#Qx.fc 0 3 0^#, ^}fifc#?E.Uilt- 
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5 mm.fcX'&ibirilt.JrJ * * S — 71- (3m 1) JC*g$¥U 4N-ti-m 

(3mi) ^An^fc 0 ib#p«, 

^7V^#b. 5- (tf^y^>--4 — f7l^"3-» -4-^oo-lH — tls 

(2 19. 7m g, 8 6%) ^#7c Q 
'H-NMR (DMSO-d 6 ) 8 ; 1. 93 ( 2 H, m) , 2. 05 
10 (2H, m) , 3. 0 6 (2H, m) , 3 . 2 4 ( 2 H, m) , 4.61 
(1H, m) , 7. 36 (1H, d, J = 9. 0Hz) , 7. 49 (1H, 
dd, J = 9. 0, 1. 0Hz), 8. 03 (1H, d, J = 1 . 0Hz), 
8. 9 9 (2H, b r s . ) . 

mMM5 8 9<Djjm\z.mcxBj&&ftte\,\ ^T^-rnitMs 9 i<oft&m 

15 £r^J& Lfc 0 fcfc U W^^^HJfe^lJ 4 6 9 X%tc 4-^ h ^is— 1 H — { 1/ 
tfV—A/— 5 — /v^fflv^fco 
|i|»J 5 9 7 

5- (Tif^°^- 3— T/^^S/) -4-7< h=3rv-- 1 H — tZs?S—jU 
IR (neat) cm -1 ; 3174, 2929, 1510, 1230, 9 
20 2 8,7 2 3. 
MMM 5 9 8 

4_^n^E- ih — f l/tf^Z—jv— 5 —Jr—;i'(D^j$ J 

#t^J 4 T*#fc 1 H-^ y^y 5 -^- 5 - ^--^ ( 8 0 0 m g , 5. 9 6 
mmo 1) ©7f7tKn777 (20ml) Wfi&fc, liLl'TN-^n^n/N 
25 ^^-f$K (1. 0 6g, 5. 9 6mmol) £rjjpx.7h 0 i^T14B|fM 

(■^^f-^/^^^/VT^m) -e»lt4-y'n^- 1 H — fi^V-TV- 5 
-^-/V (1. 15g, 9 1%) &r#fc 0 

'H-NMR (DMSO-d 6 ) 8 ; 7. 37 ( 1 H, d, J=0. 92 
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Hz) , 7. 40 (1H, d, J = 0. 92Hz) , 7. 82 ( 1 H, s) , 

9. 77 (1H, br s), 13. 12 (1H, br s). 

mmm4 o 7 (D^m^m^x^}t^n^\ vxr^-rmmms 9 9<D^m 

^-g^bfc 0 fcfdVMMM 5 9 8 "C#fc 4 ~^n^- 1 H--f JV- 5 - 

5 ^SrM#^V^c 0 
5 9 9 

5- (T-H/^-4-^/U$-3c-» — i^PV—As 
MS:m/z-310 (M+ 1 ) 

7 o(D^m-mcTRfo&n^\ wri^tm^e o o~n»(j 

10 6 0 3 (Dik&m b^c 0 fcfc 5 9 8 "C#fc — f V 

HJfe^J 6 0 0 

trans-3- [ (4-^-lH — fy^V>-;V-5 — f/V) Jr*l/] 1/ 

15 MS:m/z=3 10 (M+ 1 ) 
mMM 6 0 1 

c i s-3- [ (4-^n*-lH-^fy^;V-5->f^) v-^ a 

MS:m/z = 310 (M+ 1 ) 
20 51 »!] 6 0 2 

trans 4- [ lH-^f^/^-5 — < /V) 

MS:m/z = 310 (M+ 1 ) 
mMM 6 0 3 

25 c i s 4- [ (4-yn^-lH-^y^VWv-5 — f/P) jJ-dfS/] 

MS : m/z = 3 10 (M+ 1) 
IfefeM 6 0 4 

4 - 7/v3rx2 - 1 H—r ^yy— yv- 5 -t-^©^Jt 
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(a ) 2 3 — * J-jV— 4 - — h p^i/^©^ 

8 5% ^hn = >)A.7f77Mo^Wf (9. 5 0g, 6 0. 8 
mm ol) (O^nn^^y (150ml) mmWWLK, zkf£T\ 6 - ? n n - 
2 — 3— jrf^vK^ (9. OOg, 5 6. 1 mm o 1 ) <Di?# 

5 pp^> (100ml) m$L& 0 — 5 tlT*lT b7c 0 tt 2 B#W 

m> (5 7ml) l'80°Ct«LTi^U 6 Ott^ «L^^f 
^ (17 1ml) ^«TLS?K-CML$ feC^^^M^ 
10 $fcJgjU, 6-^PP-2-7MP-3-^;V-4-^hP7i/-;V (7. 

0 5 g , 6 1%) £r#7t D 

(b) 4 — T5 7 - 2 -:>Vt^e-T=t— 3 — ^ ^7x7 — /PO-g^ 

6 — ^ a a— 2— 3 — ^ 4— — h^y^y — ;V (4. 1 1 g, 

1 9 . 9 mm o 1 ) <D=£-$> / — sU (2 0 0ml) 1 0 

15 — tffV (5 0%-a-7X%, 4 10mg) £ ^r^T^^e— (15. lg, 2 40 
mmo 1) &«IU MM^T3B#r H TOM#U7b 0 ir^-f h6ilU7t#, U 

h y !7 ATjc^t? p H 6-7 {dfffi bffttttj) N «t@ £r 5 %^7k"C??5fe^, 
*«v^>'7At«L, ii±iiLT4-75 7-2-7/^n 

20 -3— — ;V (2. 8 9g, 10 0%) £r#fc 0 

(c) 4- (Tir^VKT^y) - 2 -7;^n - 3 - ^ f ;V7x^7tr^- 

4—T^;-2-7;Vstn—2>-y^-;\s-7^J~;V{2. 80g, 1. 9 1 
mm ol) t fc° U ( 3 . 53ml, 43. 6 mm o 1 ) Og^^^u ( 6 0 
25 m 1 ) ^^«7kg^ (4. 4 9 ml, 4 7. 6 mm o 1 ) ^ftMTLfc 
#Mt{Cl6 5°C*-C#^br4 5^»^#b7c 0 bfcKJ&i^&^t&S: 

- (7^^/1-7^7) -2-7;^D-3-^f;P7x^7t7^b (6 7 9 

m g , 15%) £#fco mM&mm&? a n /jwA-e^ttj ttfMife^#, r 
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tl&Wm^/^ (8ml) -^=¥f->- (24ml) XV /^7WLtI®, ffc 
it4- (Tir^A-T^ /) - 2 —^jVHrxi— 3 — ^^-/vy ^=^/UT^T^- h 
( 3 . 5 4 g , 7 9%) &#?c 0 

(d) 1 -Tir^vU— 4 -^y^n - 1 H--f V^V— /U- 5 — f/^T-fe^— 
5 h©M 

4- (7tf;P7 5 7) -2-7^tn-3-^f;V7x^7^T^-f (2. 
2 5 g , 9 . 9 9 mm o 1 ) (DWWl^-^^ (30ml) ( 2 . 8 

3m I, 3 0. Ommol) , rf^W^^^n^ K (16 1 
m g , 0 . 5 0 0 mm o 1 ) % V $ ^ ( 1 . 96g, 20. 0 mm o 1 ) N 

io I»y7 5;w (i. 7 5mi, 13. Ommol) &mz.MW.xto%.&*fc 

^rc^/V^m) tllltl -Tir^/V- 4 - — 1 H—4 IsjfS—jV 

15 - 5 -4 /UT^T— h ( 1 . 0 0 g , 3 8%) £r#7fc 0 

(e) 4 — ^/P^n — 1 H — < Is^S—tV— 5 —3r~jV(D^$L 

1 -T-fe-^/V— 4— 1 H — 4 5 -^r/VT-fe^— h (9 

9 5 m g , 3 . 7 8 mm o 1 ) (D * # J —JV (5ml) -7f7t Kn77> 
(5ml) MWK 6 N7kmt1- h V y^7k¥£ffli (5ml, 30 mm o l ) £r^i& 
20 -CiRT U $ £> fc^fiT? 3 . 5 B$|fflfilt&*# Ufc 0 £j£ LfcKJ£?fcft: 1 Ni&SI 
zK^r« (*Sl2 5ml) «TLt p H 5~6fcU ^m^^T^ttS U ffl 

TigttJ) -T?ffM L4- :7/i^in - 1 H — i is? -J ;V- 5 -^—/V ( 2 1 9 m g , 
25 3 8 %) £r#7c 0 

1 H-NMR (DMSO-d 6 ) 8 ; 7. 05 ( 1 H, t - 1 ike, J 
= 8. 4Hz) , 7. 18 (1H, d, J = 8. 8Hz) , 7. 99 ( 1 H, 
s) , 9. 29 (1H, s) , 13. 07 ( 1 H, br s) . 
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£r^J5k L7t 0 fct£ L,mMM 6 0 4 4 - - 1 H — i ^&-f—)V- 5 

mmw 6 0 5 

5— (Tif^V-4 — (Astir^is) -4-7;Vtn-lH — f i^V— A- 
5 MS : m/z = 2 5 0 (M+ 1 ) 

Sr-g-ric L/K fcfc 6 0 4 T?#fc 4 - 771^ n-lH — f ^ 5 

Hifefcl 6 0 6 

10 c i s — 3— [ ( 4 — TVl^ti — 1 H — i 1/$?"/ — /V— 5 — f /l^) ^-^v-] 
M S : m/ z = 2 5 0 (M+ 1 ) 

mmm e o 7 

4 - ^V^") - 1 H f ^drS—As- 5 

15 (a) b7fcKn-2H-k°7y-2-^;l'-5- h 

5 9 8 -e#7t 4-^a^- 1 H — f V^y— /V- 5 7V (13. 0 

8 g , 6 1. 4 mm ol) ©^nn^^y (200ml) 3, 4 - 5? t 

FP-2H-t7> (16. 8ml, 18 4mmol) s p — hA^^->^jU^ly 
20 itl^t (4. 6 4g, 18. 4mmol) §r*0x.T«^#U7c o SO£^ 

= 1 0/1-5/1) -CftSi-S^^^J; t> 4-^n^E- 1 -7" F9t Kp-2 
H-h°7^-2 — fyV-5- (T h ^ Kn - 2 H — If 7 V— 2 — fVV^v') 
25 - 1 H — f >J?^—;V (18. 1 4 g , 77%) £r#fco 

(b) 4- (t^/V^^) -l-rf7tFn-2H-t'7^-2 — f /I — 5 
- (jf7tKp-2H-k7>-2 — f;^V) -lH-f^y v ;V©^ 

4-7n^- l h^fc Kn-2H-t°7> / -2 — f/P-5- (ff7t K 
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n-2H-t°^>--2--f -A>ilr*ls) - 1 H — 7^(0. lOOg, 0. 

2 6mmol) ON, N-^fMM7;K (1ml) MttMJ^Af 

b^rfK (0. 0 2 6 5 g, 0. 3 8mmol) ^M, 7 O^SdOlLT 
1 1 HffWSH^Lfco KJ^^^^7j<^Px.T h^m>-/^^rn^= 1 / 1 3 tU 
5 ttttSU ^TkflKSH-^V^A-CSfejftL^io M££W5febT^y#<7vi^a-^ b 
(^tV/R»xf;l/=10/l) ?»lt5rtiaM- 
^7V^^-) — 1— T^h^t Kta — 2H— fcT7^-2— ' f7V— 5- (rb7t Rn 
- 2H- bT^V— 2--Y7V^^r-» - 1H-4 ^ (0. 0 7 3 7 g, 8 

0%) £r#7t 0 

10 (c) 4- (t^A-^J-) -1H — f l/?-*/— A'<D'&jfc 

4- (^^/V^^-) - 1 -f f 7 t Kn - 2 H - 1°7 y- 2 5 - (T 

b^t Kn— 2H— fcf^^— 2— ^7V^-=¥v^) -1H-- 7V (0. 0 7 

3 0g, 0. 2 1mmol) ©^po^^7 (1ml) iftMj7/P*oS 
Wt (1ml) Sriq^ l^«#b7c 0 HM«*7XldDx.TSi^^1? 3 0 

TltfLfctftStSwiHiiH- (^^^) -1H — 

7V (0. 04 8 1 g, >9 9%) $r#fc 0 
S&,& : 126 — 128 °C 
20 ^Jfef^iJ 6 0 8 

5- (XirV^- 4--f fV^r^y) -4- (^^l^:*-) -1H-^^V-/V 

(a) tert-W 4- { [4- (^ ^7V^^-) — 1 H — >fy?V- /V 

25 HJte^ll 6 0 7 4 - (p* ^7V^^-) — 1 H — f IS&V—JV— 5 7V 

(0. 0377g, 0. 21 mmo 1 ) ©f h7tKP7?V (2ml) WMK- 
MMM 3 2 2 ( c ) T?#7t t e r t — r/^vV 4 — t Ka*i/7^y- 1 — # 
/Vatfdf-W— h (0. 0 5 0 4 g, 0. 2 3 mm o 1 ) , h V ~7 ^=.;Vfc^-? J 
^ (0. 0723g, 0. 2 8 mmo 1) St^DxlTtK^U. 7 7~^;^Vi 
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y tVP (0. 0557g, 0. 28 mm o 1 ) ©7 f7t Kp77^ 
(lml) ^£MTL7HJL ^fcfflSli LT«d*#Lfc 0 s*S^*«fe 

a -c - mtt ttj u % ^im-^ y^ T?&m u 7t D & lt f y # yw 
ts-iiaHert-^ 4- { [4- (y^yp^J-) -ih — f 

y— /P- 5 — T-feV^>-- 1 -77^7Kdfv-l/— h (0. 0 3 1 8 g, 
4 0 %) £#fc 0 

(b) 5- (t^^-4— f7P^ -4- (y^/^^-) - ih — r>- 
io yy— 

t e r t — 4— { [4— (y - 1 H-^f ^^7^;V- 5 f 

(c) 5- f/l^^vO -4- (y^/V^) - IH f >- 

15 yy— • — ^mtto-^ 

5- (TirV^-4 — 4 jvir^y) -4- (y^/U^i -lH-^f^/-;V 

IR (neat) cm -1 ; 2769, 1255, 1245, 1087, 9 
20 5 8. 

MMffl 6 0 9 

5- (TirV^^-4 — f/P^i/) - 4 - (^ ^Vt-7Vl^~/y> -1H-^^ 
y • — 

(a) te r t 4- { [4- (y ^/l^/T^/fr -/l7) -1H-^^ 
25 y— /V- 5 -JM y-^v^l TirV^i/- 1 -77 /U7$3ri/U— h<D&J& 

Mmm6 0 8 (a) -e#7tt e r t-y^/l- 4- { [4- (pi^vl^;*-) - 
1 H--f ^yy— A— 5 — T/P] ^-=^5/} T-£V-?:/- 1 -77/^>^I/— h (0. 
0212g, 0. 056 mm o 1 ) ©^d afc/VA (lml) #^£r7|C?£- U m 
-ynni^c,&#^ (0. 0 2 2 1 g, 0. 1 3 mm o 1 ) £rfl[l*.fc^#* fd^ 
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b N #7KM-^ ^ V !7 A "Cftift b fc 0 mm & LTv' y ^7 ^Vlx ^ n ^ h y 
~7j— (fun -fo;VK/* $ J —;V= 30/1) tttit) t e r t 

— ^-/V 4- { [4- ^/V^A-afc^vV) -lH-^^y-;V-5-^f 
5 /V] $-%ri/} T-&s*>— 1 — h (0. 01 99g, 8 6%) Sr# 

to 

(b) 5- (T-^Vn^-4— -4- {^J-As^T^-fo—M -1H 

10 j^cbTto fcfcL, t e r t —7*^/1/ 4- { [4- O ^vl^/V* — /V) -1H 
-- f V^V— /V- 5 — ■ f /V] TirV^- i -%j\sj$3cl/U>-h$:WMK 

: 185—187 °C 
MMM 6 10 

15 2- (cis-4- { [4- (^^7^^-) -lH-^y^/-/P-5 — 

tf-^ri'} ->i7 n^de->/l^) -1H-- fy^yK-^-1, 3 ( 2 H) — v^^cD 

->7y^f l/>hy-n-7'fM^*7> (0. 24 7 g, 0. 9 2 
mm o 1 ) <D h/^> (6ml) WffltteMMM 6 0 7 4 - ^Vl^tf-) 

20 - 1 H— f A>- 5 -Jr—;V (0. 166g, 0. 92 mm o 1 ) % MM 

M3 2 3 ( a ) trans-2- (4-t Kp u^^-^/U) - 1 

H-^y-fyF-^-i, 3 (2H) -^ty (o. i 5 1 g, 0. 61 

mmo 1) %]JUx., 1 0 0 °C(J1» bT 7 H#K»# b7c 0 SM^IiLty 
h^77-f- (^^1^/I»^/V= 2 / 1 ~ 1 / 1 ) TiStS^ttj;^ 

2- (cis-4- {[4- (^/i^e-) -iH-yy^v^-5-y/v] 

t^ry} n-^iz/b) -1H — f y-f y K-7V- 1 , 3 (2H) — 
(0. 1 44 g : 5 8%) £r#fc 0 
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Bfej& : 2 1 1-2 12°C 
MMW6 1 1 

c i s-4- { [4- {t^/V^-Jr) - 1 H-4 l/fT-S— }V— 5--T/V] 
5 (a) c i s-4- { [4- -1H-WV^/— >T 

ll«J 6 1 O T'#fc 2 - (c i s-4- { [4- ^VV^;T) -1H f Is*? 

yf'—A'— 5— f7V] ^-^fv-} 2^ n-^f- v'/V) - 1 H — f V-TV K— TV— 1 , 3 

10 (2H) -^^J^SB-ffiV^Co 

(b) cis-4-{[4- (^^/V^^-) — f 
/V] sf-^v-} a^drf-VT § >' • —^mM<DS]$, 

MMM3 2 7(D^mzm^XR!fc%:fr?£\,\ Hm<Dtt&m&&&. L7t 0 fcfcU 
c i s-4- { [4- (^^/V^^) -1H — f As— 5 — -<7V] tf-^r 

15 i/^a^dff-VT5 ^SrlSClSNCJHV^o 

: 199 — 201 °C 
HJ&f^iJ 6 12 

c i s - 4 - { [4 - ^vV;*7V2f?,=/V) - 1 H — f >-^V— /V— 5 — f /V] 

20 (a) 2- (cis-4- { [4- (p< ^fvV^/V^/V) - 1 H — fy^/- 
/V— 5 — f /V] t^r^} u^^vW) - l H — f > K— 7V— 1 , 3(2 
H) — S?;a-V;j3j;TJ*2- (c i s-4- { [4- (p< —7V) -1H 
— < Istf-S^- /V- 5— </V] ^^rv/} ix^ a^rvvV) — 1 H — i y-f 1/ K— /V 
-1, 3 (2H) -v^^CO^sSc 

25 «l6 0 9 (a) ©#lfete:i£eTKJ&«r?TfcV\ »S©^4feSr^ Ufc Q 
fcfc U HJfefllJ 6 10 -XrWc 2- (cis-4- { [4- O ^/V^^) - 1 H 
— -f^V— /V-5--fyV] jej-^-y} -y^P^r-y/V) -1H — fyy^K— 7V 
-1, 3 (2H) -s^ySrlSJtticM^fco 

(b) c i s-4- { [4- (x^/V^/V^/V) 
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2 - (c i s-4- { [4- (y =f-;V^;V^=^;V) - 1 H — -f ^yV— A-~ 5 - 
-Ol"] t^r^} v-y - 1 H-^ y^T > V—As— 1 , 3 (2H) -v> 

IR (neat) cm" 1 ; 1 3 0 0, 1 2 2 8, 1 1 2 8, 9 7 8, 9 3 
1 . 

MMW>] 6 13 

c i s-4- { [4- (t< 4 =. ;V) -lH-^y^;!/-5-^ 

10 /V] Jr^rl/} is? n^^i^T^ ^©^J$ 



Hlfe^iJ 6 12 ( a ) ~C#fc 2- (c i s-4- { [4- (y ^^;W7 ^ 

— tVt-] sMf^} ixy a^dr^/P) - 1 H--f y-T > 
K-/V-1, 3 (2H) -v^V^jj^C^V^Co 
15 IR (neat) cm -1 ; 3 1 6 8, 1 2 8 4, 1 2 2 8, 1 0 1 8, 9 
3 1 . 

6 14 

2- (c i s — 3— { [4- (y^7V^-^-) -lH-^y^;V-5 — i )V\ 
Hr^*s\ is? xi^3cZ/;\s) - 1 H — V^t 1/ K— As— 1 , 3 ( 2 H) — Z?ztl/<D 



H1M6 0 8 (a) ©#fete!£CT^&3:fTftv\ SjHo-fk^Sr^Ufeo 
7tfcb. ^ftf !l 3 8 5 (b) tlltt r ans-2- (3-t Fn^^n^ 
-lH-^y-f^K-zP-l, 3 (2H) -S^^&JjiC^c/B^fco 
: 156—157 °C 
25 HJfe0O 6 15 

c i s-3- { [4- (?^-;V=3-Jr) - 1 H — f ^yV— A— 5 — f/V] ^ 

^»!I3 8 1 <0^fc:3pCTKJ5£&fTfcV\ Lfc 0 fc/cU 

lHJfe^iJ 6 1 4 t?#fc 2 - (cis-3- { [4- (y ^vl^r*-) -1H — f 



20 
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(2H) -v*^%mmz-m^tc 0 

Mj& : 1 4 0°C 
HJgf5"!|6 1 6 

5 trans-4-{[4- (*^ASf-$r) ~ 1 H — f A>- 5 — OV] tf- 

3fv4 v-^ a^df-f->T 5: X^-^Sfe 

(a) 2- (trans-4- { [4- ^A^-iF) — 1 H — f /V 
- 5 — -Y/P] ^-df-v'} n'^V/l') — 1H — f y^f > K — /V— 1 , 3 (2 
H) -S^-V©-^ 

iWJ3 2 3 (c) f#tc is-2- (4-t Kn^r^v'^ n^^;V) -l 

h — fy-f >k— ^— i, 3 (2H) -^iy^mM\^m^^ 0 

(b) trans-4- {[4- ^jV^Hr) -1H fy^-;V-5- 

15 8 1 ©:£ifcK:fp£TSj5£%fr*v\ ®II<^fc^^/$Lfc 0 fcfcU 

2- (trans-4- { [4- (y ^vV^tf-) — 1 H f /V— 5 — 

/v] ^-=*r^} ^a^df.^v) -lH-^y-fyF-^-i, 3 (2H) 

: 138~140°C 
20 HJgM 6 17 

2- (trans-3 - { [4- (y ^Arf-tf) - 1 H — f Is #9— A*- 5 — f 
/V] v^yn— =^vvv) -1H — 3 (2H) -v^ 

25 HJfe^J 3 2 6 ( d ) -C#fc c i s-2- ( 3 - fc Kn^>^ n-v^^/P) - l 

h — fy^yK-^-i, 3 (2H) -i^^JlC^jf v^ Co 

IR (neat) cm -1 ; 3 1 7 2, 1 6 9 7, 1 2 3 2, 1 1 3 4, 9 
4 5. 

mmm q i s 



WO 02/100833 PCT/JP02/05609 

282 

trans-3- { [4- ^/Vf-^-) -lH-^y^;l"-5 — i ?V\ i>r 
*cl/} 1/9 o^dM^T^ 

g&KEftl 6 17 -C#fc 2- (trans-3- { [4- ^/^^^") — 1 H — i 
5 ^^V—/V-5 — < )V\ ^r^riy} %/# -1H — f y-f 1/ K— /V— 1 , 

3 (2H) -i^->£M#fc/8V^ 0 
M^C : 112 — 113 °C 
1 9 

c i s-N, N-> ? ^^/I/-4- { [4- (^^/^^-) -1H — {ly^"/—;V 
10 -5--OV] ^-dp-V} ^n^fyr^y©^ 

iMJ6 11 (a) -e#fcc i s-4- { [4- -1H — f 

: 157 — 159 °C 
15 HflgfliJ 6 2 0 

t ran s-N, N — v^^VV— 4- { [4- ^As^-Hr) -lH--f^V 

HIM6 16t#fctrans-4- { [4- -1H-^^Y 
MM. : 1 3 9 — 1 4 0 °C 

M»y3 9 i ©;£j£fc^cT^fc:srfTfrv\ «Tt^Mi6 2 i ~mmm 

6 2 2(D>fb^^^Lfc 0 fcfcU |£g»!j 6 11 (a) T'ffcc i s - 4 - 

{ [4- (^^Vl^tf") -1H ^^v-} i/^cr^ 

25 t^7 $ >-^3|Sf^V^c 0 
6 2 1 

N- (c i s-4- { [4- (^^/V^-^-) -1H — — f/V] 
MM : 155 — 156 °C 



WO 02/100833 PCT/JP02/05609 

283 

MMffl 6 2 2 

N- (c i s -4- { [4- {tJ-frJ'Jr) -1H — fy^V- JU- 5 — < ;V\ 
: 146 — 148 °C 

5 mmm 623 

cis-4- { [4- {2 s ? A**?*) -1H — f >-^y*— 71— ^"=3f 

(a) cis-4- {[4- (*=f-;V^Jr) -lH-^y^Y-/l/-5— f 
10 WJ3 9 9<D%m-m^XRJts%:?r?J:\t\ mm(D4b&W&&J&Vft 0 fcYcU- 

HJfeM 6 2 1 t#fcN- (c i s-4— { [4- (t< ^/P^^-) - 1 H f Is? 

(b) c i s-4- { [4- (^^Vlo^i-) 

15 WJ3 2 7©Mt$i:T^^lT*l/\ SrS^-fb^^j^bfCo fcfcU 
c i s-4- { [4- (^/J^-^) - 1 H--T is?"/'— A>- 5 — f/V] >Tdr 

Sl& : 178 — 179 °C 
MMH 6 2 4 
20 c i s -N--Ov^- 4- { [4- 

(a) c i s -N--0-VV1/-4- { [4- (^^/l^^) -1H-^^V 
— /V— 5 — f/V] ^-drv-} n^^rlh^T ^ 

MMM3 9 9 <Djjm-m\^Xfcjfc&ftt£\<\ &,m<Dih&V0&&J&\^1t o fdYcU 
25 »|6 2 2l;#tN- (c i s-4- { [4- -lH-fyy 

(b) c i s -N-^O^/V- 4- { [4- (y^/l^}") -lH-^y^Y 
^WJ3 2 7<Z)^^CT^Srfi : ^V\ *ij®(D^%Sr^Lfc 0 fcYcU 
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c i s-N — <lsi?A'—4— { [4- {tf-fVj-jtr) 

MM : 2 3 2 °C (&ffl 
MMM 6 2 5 

5 N- (trans-4- { [4- ^/U^) - 1 H — f l/#*y*—;U- 5 -4 

1 6 -C#fc trans-4- { [4- ^/V^) - 1 H — f 

10 WkM : 2 0 1 ~ 2 0 2 °C 
MMM 6 2 6 

trans-4- { [4- {**3-A"f-$r) - 1 H — / /V- 5 --f A-] 

15 ^Jfe^iJ 6 2 5 tlftN- (trans-4- { [4- ^/t-^^) - 1 H— 

: 168 — 169 °C 
HJfe$J 6 2 7 

20 t r a n s — N— *<l/*?A'— 4— { [4- ^/l^;*-) — 1H — f l/tf^/—A> 
-5 — f/V] ^o^df-ti/T^y©^ 

(a) N- (trans-4- { [4- (^/V^-) - 1 H--f ;V 

— 5— -f/v] ^^v-} a^df-->7V) -<yX7$ K<£>-£-j5fe 
i»J3 9 l^fe^2pCTK^«r ; fT^V\ Ji®0^#>§r^Ufc 0 fdYcU 
25 MM®] 6 16 "C#fc trans-4- { [4- (^ ^/V^^) - 1 H { >-^V 

(b) trans — N — <^v7V-4- { [4— (j* ^/l^;*-) - 1H — O 
3 9 9©OT^CT^^V\ ?-iM^^Sr^bfc 0 fcYcU 
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N- (trans— 4- { [4- {^'f'/Vf-^r) ~ 1 H-^f /V— 5 — < 

: 135. 5 ~ 1 3 6 °C 
MMffl 628 

5 4 - {pcsf-Arf-if) - 1 yyy- /I/- 5 -3$-— 7KZ>-£fifc 

(a) 4- {^jV^-Jr) -1-Th7fc Kn-2H-lf7V-2-^^-5 
- (t" h7t - 2 H-tf^^- 2 -^7^dr^) -lH-f^V^/KO^ 

iWJ6 0 7 (b) <D>fr&fc2pCT^%fT&v\ SI©f^i?r^ Lfc 0 
10 ««U tb'J^A 9=-^ b ^ iX K =Sr JUi^Mffl V > fc 0 

(b) 4 - (rc^-7V^^-) — 1 H--f y^)/- 7V— 5 — ^ 7V©-g*J5fe 

MM 6 0 7 (c) ©#telc31^TEJ&«rfTfcV\ ^Sco^#j§r^Ufc 0 7c 
7c U 4— (rc^/v^-^-) - 1 — x h9 k Kn- 2H-t°7V- 2 — W /V— 5 - 

Crh7t Kn-2H-t°7^-2 — - 1 H-^ ls?-S— si^&WM 
15 RlJ^Wc 0 

Bfejfe : 1 1 6°C 
MMM 6 2 9 

2- (c i s— 4- { [4- {=r.^-jv=f-Hr) -lH-^f^7-;v-5 — f/v] 
sj-^f} n^^i/As) - 1 H--T y-f is K-7V- 1 , 3 ( 2 H) -^V© 
20 ^ 

6 2 8 -C#fc 4 - (:n^vl^tf-) - 1 H-^f >ff*S~-A'- 5 7l^JK 
^SH-fflWc 0 

'H-NMR (CDC 1 3 ) 5 ; 1. 26 (3H, t, J = 7. 3Hz) , 
25 1. 73-1. 61 (2 H, m), 2. 29-2. 21 (2 H, m), 2. 
9 8-2. 8 6 (2H, m) , 3. 18 (2H, q, J — 7. 3Hz) , 4. 
28-4. 18 (1H, m) , 4. 67-4. 63 (1H, m) , 7. 19 
(1H, d, J = 9. 0Hz) , 7. 38 (1H, d, J=9. 0Hz) , 
7. 74-7. 68 (2H, m) , 7. 87-7. 81 (2H, m) , 8. 2 
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3 (1 H, s) . 
MMM 6 3 0 

c i s-4- { [4- i^f-fV^-Hr) — f/Kl ^"^r 

5 (a) cis — 4— {[4- (^^/i^^) -1H — f Z/jfy— ;V— 5 f 

H»!j 6 2 9 TWc 2- (c i s-4- { [ 4 - (r^/l^^) -1H-4 l/f? 
V— A/— 5 -^/V] ^-dr^} i^n^dfvVl/) - 1 H— f V <4 1/ Y-jV~ 1 , 3 

io (2h) -i?%->&mPttzm^tc 0 

(b) cis— 4— {[4- (rc^/v^^-) — 1H — i Is&^f— jV— 5 f 

cis— 4— {[4- (rc^/V^-^-) — i h f >-^V— >V— 5 — lW] ^"^r 

15 V} n^^-^^/T $ >-^0|SH<:fflV^c o 
St& : 1 9 0°C 
^ft#J6 3 1 

c i s-3 - { [4- (oi^/V^^-) ^-dr 

20 (a) 2- (c i s-3- { [4- -lH->fV^/-/V-5 
-^f/K] ^-df-V} v-^n^^v^V) -1H — f y-f >- K— A/— 1 , 3 (2H) — 

MMM 3 8 5 ( b ) -e#/c trans-2- (3-tFn n^^^>/lx) 
25 -1H — fy^yK-;I/-l, 3 (2H) - ztjrls t 6 2 8 "C#fc 4 - 

(b) c i s — 3- { [4- O^/V^-;^) - 1 H--^ V^V— /V- 5 --f 
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2- (c i s-3- { [4- {=^^~)V^-^r) - 1 H— 'fy^j/- As— 5 — i ;V\ 
t^y} S^n^r^/V) 3 ( 2 H) -v^y^: 

MM : 109. 5 — 110. 5 °C 
5 MMM 6 3 2 

trans-4- { [4- (^5^5^) 

(a) 2- (trans-4— { [4- (rc^/V^^-) -1H — f yy^;V 
-5--f/V] ^^v-} v-^ t3^dr->/v) -1H — i 1/ Y—fls— 1 , 3 (2 
10 H) -z/3r><D&J$, 

MMffl 3 2 3 ( c ) -e#fc c i s — 2 - (4-t Kn^i>i/^ o^^^/P) - l 

3 (2H) -^yi»J6 2 8Tl#fc4- 
7^^) - l H-4 l/ffV—jv- 5 -%—A'%:W&\^m^fr 0 
15 (b) trans-4- {[4 — (j^/l^^) — 1 H ( >^V— 5 - 

^js^!I3 8 i <D^mKm\^xRm^n^\ nm^t^m^^ito tctcu 

2- (trans-4- { [4— (rc^Vi^j-) - 1 H — i JV— 5 — { 

^r^rZ/} is? u^3cZ/;\s) - 1 H-4 > K— ^— 1 , 3 (2H) -v^ 
20 ^jm^JlV^Co 

: 157 — 1 58 °C 
HJfeM 6 3 3 

trans-3- { [4- (m^/^^-) _ i is&^S— zV~ 5 

25 (a) 2- (trans-3- { [4- i^jV^Hr) -1H-^V^/-;V 

-5 f/R] ^-^fiX} v^cr^^^/k) -1H f y-f >- F — ZU— 1 , 3 (2 

H) — i?&><D&fit 

fi\3 2 6 (d) tffeci s-2- (3-t Kp^yy^o^y^) -1 
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H-^y/fyK-;v-i, 3 (2H) -iy^tmmme 2 8~e#fc4- (n^ 

/i-^) - 1 h — r ^v-^- 5 fr%mPc\z.m^tz. 0 

(b) trans-3-{[4- (m^v^) — 1 H—S" ls&"S—A'— 5 — 

2- (trans-3- { [4- (m^vl^;*-) - i H — f Is 5 — f 

/V] tf-^rf} -1H--T 3 ( 2 H) -v?^ 

ifejft : 111-112°C 
10 H%$[6 3 4 

4 -7°C3 7K^^- l r is-py—As- 5 -t^©^ 

(a) 1-f f7tKn-2H-t°7>-2-^^-5- (rf7tFP-2 
H - fc° ^ > - 2 — f /V^is) - 1 H — f V ft^S—A'- 4 - /KD-g-^c 
SHf»B^CT, - 7 8°C{;i;joV^^»ij6 0 7-e#7t4-^n^E— 1 
15 t Kn- 2H— tf^^- 2 — 5- (fh7k Ko- 2 H— tf ^ 2 — W 
7^^-» (6. Og, 0. 0157mol) (DT h 7 fc 

KP77V (120ml) 1- 5 7M-n-7^;HJf y V^t> 

M (12. 0 0ml, 0. 0189mo 1) ^ 1 5^ltTlTtfc 0 3 0^ 
^ h y 7< h^v^T^ (2. 65ml, 0. 0 2 3 6mol) f7t Ko 

20 77^ (30ml) ^5»1STU # o < 9 #i& Lfc„ 15^, It 
98ml, 0. 0346mol) Sr^Ox., 1 5M0°CtfeV^T3 0% 
— iHt-fkTkStTk (4. 46ml, 0. 0393mol) CDy^ h 7 fc Ko77> 
(20ml) 1 0 ^IBtfSlT U ^ o < 19 ^5@.& bfc D 8 . 5 H#P^ 

it, MtC3 0%-ii^7k*7K (4. 7 2mmol) SriiftlLfco 15^f, 

25 10 %-«^7k*^ h y j; mmmmykm-r h v v ^ykmm&n 

— 2H— 2-^7P- 5 - (ff7t Kp- 2H- 2 — ( jVJr^ 
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is) - 1 H-4 l/Jfl/sV- 4 -3— /V ( 2 . 9 8 9 2 g , 4 2%) £r#fc D 

(b) 4 -yarK^rv-- 1 Kn - 2 H- — 2 — f /V- 5- 
(Tf7t Kn- 2H-tf7^-2— T/V^-^v') -1H-- fy^;KD^ 
^#H^iT> ^mt-^V^T 1 -T f7t Kn-2H-t°7y- 2 — { /U- 5 

5 - (rf7tKn-2H-t°7y-2-^;^^) -lH-^y^;V-4 
— /V ( 7 0 O m g , 2. 2 0mmol) CON, N-^^f;l/*;VAT5 K 
(7ml) mWi^, n-^nt>3-^ K (2 5 7 m 1 , 2. 6 4 mm o 1 ) N 
MWttiSVJ* (8 6 Omg, 2. 6 4 mm o 1 ) ^Px.fc D 2B« X 

10 ;V*7A^nvh^77^- (^^/^M^^A-Tigfcti) "Clt^U 4-7° 
a^^rv'— 1 -t" fc Kn-2H-t°7y- 2 — ^f/V- 5 — b7 t Kn- 
2H- fc^V- 2 -- f/l^-3r~» -IH-^^Y- 7V (8 5 2. 6mg) £r# 

(c) 4-^ayK^r^/- 1H — f l/*?^/' — jV — 5 — — ^©'□sl 

15 M^mm^T, tfi[^V^"C4 - 7°n 1 -t h 7 t Fn - 2 H - t°7 

>-2-4/^-5- (Tf7tKo-2H-t"7y-2 — < ;V^iy) - 1 H- 
sCy^S— J>V (8 5 2. 6mg) (Di?? w ^ ? y (16. 5ml) mfcfc, h 
y 7;^n^t (5. 5ml) £rjqx.fc 0 2. 5S», SJ^»£r7k^# bzk 

20 l^xnhtlfcmm&i/l) *^*7^^ n-e (^=¥l^/@^rc^ 

^^f-^-eyy>VV7°^#L, 4-7 B t3 7]f^rv-- 1 H — f yV- 5 /V 

(3 3 8. 2 m g , 80%, 2 «) £r#7c D 

IR (neat) cm -1 ; 3282, 2931, 1305, 1081, 8 
25 0 0. 

6 3 5 

4-^ hn-1 H — i l/?f^-/V— 5 A-CD-^-jjg 

S*#H^T, - 3 5^fc:fcV>T#^0!l4 1 H f >^V-/V- 5 

— (lOOmg, 0. 74 5mmo 1 ) <DT± h^hV ^ (4. 0ml) MM 
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ffiSlirb7 7^tn^l/-f (HOmg, 0. 7 8 3mmol) ©7 

irh^hy/p (3mi) i o #ra-e?iTu < 19 o T-#?auyt 0 

(59. 8 m g , 45%) £r#7c 0 

IR (neat) cm -1 ; 3091, 1629, 1500, 1147, 9 
3 3, 7 0 2. 
10 HJfeM 6 3 6 

cis-3- [ (4-^n^driy— 1H-^^/- /I/— 5-^f/V) t^r^] v- 

(a) cis-3- [ (4-7°ntf3ci/- 1 H--f ^d?V*— 5 — f/^) ^~ 
=¥iX] ^P^fy7 5V 

15 ^f#H^CT\ 0 o C^^V^X^»J6 3 4^#7c4-7°in/Jf^^-- 1 H--f>- 
^V*—JV— 5 — /V (lOOmg, 0. 520 mm o 1 ) COT h 7 t Ko77 
y (4ml) tfc f!J7x-/^7^7 (16 4mg, 0. 6 24 
mm o 1 ) N MMM 3 8 5 ( b ) "C#fc trans-2— ( 3 — fc Kn^r^ 
n^dF~>7lO -IH-^y^yK-^-l, 3 (2H) — i?*^ (12 8mg, 

20 0. 5 2 0mmol) N 5?-f y 7°ti tVVT/^M^rv'W f- ( 1 1 3 /z 1 , 
0. 5 7 2mmol) ^0^fc o 3 ^J-#^U««#b7c 0 

25 f^77^ (^^i^y/g^^^-e^tti) -e«^bfc 0 ^s^T#bti7c^- 
ia-cMiEE»j^# x # b fhtz.mi ?a>J3 7^^0-7 h^y^ — ( y p o 

^ 7 -^-»7 n n *;vi./^ ^ 7 (1%-T^^ — TtR) 
fctS) Tlt^U cis-3- [ (4-7°n^-lH ( >-yV— /V- 5 — { 
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>V) Z/?u^*'V"y7*ls (8 2. 3m g, 5 5%) £#fc 0 

(b) c i s-3- [ {A-^X2^i/-l¥L — {>j?lf— As- 5 — f A) 

mmmw^T, mmzjs^x c i s-3- c — r^y 

5 5 --f /U) $r*cl/~\ is? D^fyT^ ^ (82. 3mg, 0. 284 

mmo 1) (D^^y— /V (2ml) lM-Sg6-^xf;l/x-7/i/ (3 

4 1 m 1 , 0. 3 4 1 mmo 1 ) £r?jfTbfc 0 1 B#P«, mEEMMVnbtlfrm 

c i s-3- [ — — f/V) ^-^v/] 

10 ^ n^l^TS: ^ • ffij&M (7 6. 8mg, 8 3%) £r#fc Q 

IR (neat) cm -1 ; 2939, 1508, 1228, 1147, 9 
3 9 . 

Sr^bfCo fcfc U ffi#§JJ§0P4^**M 3 2 3 ( a ) T*#7fc t r a n s - 2 - 
15 - 1 H--f Is Y—JV— 1 , 3 (2H) - 

HJfe0!l 6 3 7 

c i s-4- [ 1 H — fytr*S~-A>-5—4A') Hr^Z/] is 

20 1 H — NMR (DMSO-d 6 ) 5 ; 1. 01 ( 3 H, t, J = 7. 4 

Hz), 1. 6 0 (2 H, m) , 1. 70-1. 86 (6 H, m), 1. 
91 (2H, m) , 3. 08 (1H, brs) , 4. 24 (2H, t, J = 
6. 5Hz), 4. 2 9 (1H, m) , 7. 0 9 (2 H, s) , 7. 90 
(3H, brs), 8. 09 (1H, s), 13. 00 (1H, brs). 

25 MMffl 6 3 4 (DjjmzmX^X \ ElTi^l-mMffl 6 3 8 (D{t^ 

HJfeM 6 3 8 

4 — f y/o^v'- 1 H — Of-S^ /l' 

1 H — NMR (DMSO-d 6 ) 5 ; 1.25 (6H, d, J = 6. 2 
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Hz) , 4. 63 (1H, qq, J = 6. 2, 6. 2Hz) , 6. 97 (1 

H, d, J = 8. 8Hz) , 7. 01 ( 1 H, d, J = 8. 8Hz) , 7. 

89 (1H, s) , 8. 49 (1H, s), 12. 78 (1H, brs). 
MMM 6 3 9 

5 c i s-N- {4- [ (4-7*^/1/- 1 H--f i/^V— /V- 5 — -Y/V) ^^f^] 

&*»H^T> 0 °CKm >TWJ 4 10 c i s - 4 - [ ( 4 - * ^/V 

-lH-^^/^-5-^;l/) i/^ n^^f-VT^ > • (1 

0 Omg, 0. 3 5 5 mm o 1 ) (DT h7t Kn77^ (4ml) jSg^jg^ h V 
10 xf-;V7^y (4 9. 5 n 1 , 0. 3 5 5mmo 1) iD^ ^^y^7t^ 
# u y K ( 2 8 jLt 1 , 0. 362 mm o 1 ) Oi/7 n a ^ ^ ^ (2ml) 
^STlfco 3 0 ^iatn#jfi Lfy 5^ (O. 3 5 5 mm o 1 ) 

^rii^PbfCo 2R#P H m Ifchyx^7 5^ (0. 3 5 5mmol) *3<fcT*;X 
. ?^^;V7*=-;V?ti V K (0. 3 5 5mmol) U7t 0 2^M^ Si£ 

c i s-N- {4- [ (4 — *?-A>— 1 H — T ls#*S— JV— 5 — fA-) ;*-3ff] 
Z/jru^3f-Z//Ts} /^77M77 5; K (3 1. 7mg, 2 8%) £r#fc 0 

IR (neat) cm -1 ; 3 2 4 9, 2 9 3 3, 1 5 0 8, 1 2 9 8, 1 
20 1 5 5,9 4 5. 
MMM 6 4 0 

c i s - 3 - [ (4 — f y^a/K=3r->- 1 H--f l/#^<- jV— 5 --f /V) ^=*f 

(a) cis-3- [ (4 V 7°n/K=¥v'- 1 f 5 — f 

25 M 3r*i/~\ 7^n^f77^7©^ 

m.mWm^T, MUK^^X(D 9 0%-v'TV ^ h V -n-?^;V^^ 

Z7*=7l/ (1 5 5mg, 0. 61 4 mm o 1 ) <D h/Vxy (4ml) ¥&W^s M 
MM 6 3 8 -e#^c 4 — f y^n /K^r v-- lH-^f I/?*/— A*— 5 /V (118 
m g , 0 . 6 14 mm o 1 ) „ 3 8 5 ( b ) "C#fc trans-2- (3 
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-tKn^^OA^) 3 (2H) -v^ 

^ (lOOmg, 0. 4 0 8mmol) &%f\^ 1 0 0°Ck Lfc 0 4. 5 B#M& % 

tL/c^-f /MC 3 O %- y ^/VT 5 y-^y / —/l-mfc&MTL, Mtfi bfc 0 4 F#PbT 
D p ^;l/^/^ y J — /W^ 7 n n/Jvl^/y $ J—?V ( 1 %-Ty^& — T 

io 7k) x*mm) -clt^u c i s-3- [ u-y y^na^f- 1 h— r yyv 

—A*- 5 — fA-) ^-dr->] -yy ^f-^T? ^ (7 1. Omg, 6 0%) £r# 

fee 

(b) c i s-3- [ (4— < y^d^^r->- 1 f ^sW— As— 5 -y 

AO y~^y] n^^riJ-yT 5 y • i^ito^^c 
15 »#H^,Ts ^ia^^V^Tc i s-3- [ (4 — fy/o^v'-lH-^ 
yyV— /V- 5 -^A-) ;^y] yy n-^lhyx^ y (8 4. 3mg, 0. 2 
8 4mmo 1) ^y^n/V^ (2ml) 1 M— 46gfe— ^f/Vx 

— TV^ (3 5 0// 1 , 0. 34 1mmol) ^IT bfc 0 1 B£BB£ % &BE&*g L 

20 »Lc i s-3 - [ (4 — fy^P/K^^-lH — f yyV-A— 5 — f AO 
ttis] ^n^t^75y-MS (7 0. lmg, 74%) £r#fc 0 
IR (neat) cm -1 ; 2 9 3 7, 1 5 0 8, 1 2 2 7, 1 0 8 7, 9 
2 8. 

njfe#i6 4 o<Dj?mcmcxRj&&fffd:\<\ siTi^-f-mmm6 4 1 <ott&m 

25 £r^J5£ bfc 0 fcfc U mmJWM^mMM 3 2 3 ( a ) "C#fc: trans-2- 
(4-t Kn^r^^D^^) - 1 H — < yy y K~A— 1 , 3 (2H) - 

mmm q a i 

cis-4- [ (4 — r yy^/tf^y- i H-y yyy— yv- 5 — (jv) 
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IR (neat) cm -1 ; 2935, 1506, 1228, 1083, 9 
3 9. 

m&M 6 4 2 

5 c i s-4-^^vV— 5- [ (4- fcfn V 1 —^jVis? n^^^/V) 

-lH-f^/-/V *5cfct>* c i s-4 ( — r>"^ 
y'— /V- 5 — f /W ^-=3rv-) V/W 7?/) ^— 1 /l/©^ 

J$ 

(a) cis — 1— {4— [ (1 -T-fe^yV-4-^^-y^- 1 H — f V^V— 
A— 5 -< f /V) 3r*f-is] is? n^df-^W t°n U v^- 2 , 5 -S^^©-^ 

S*»HtTK ^m^SoV^X<D||J£^!l4 1 OTltfd c i s-4- [ (4-^5^ 
/V-1H — i J>V- 5 — -f/V) t^V] n^drf-^T5 • 

(2 8 2mg, 1. 0 Ommo 1 ) <D h/U^^ (6m 1 ) ^^(C N flfck=a>>N^B6 
( 1 0 5 m g , 1. 05 mm o 1 ) % h ]) xf/PT §V (2 7 9/j1, 2. 00 
mmo 1) £;?JD;L, 3g^bfc 0 5. 5B#PeS^ SJ^§$^7.kf£# L^S^^M^T? 
ttt±ibfc 0 r^*«JBEjfeltL#fcnyt»S©S^3i^l' (4ml) 
TtfyP (2 14/i 1, 3. OOmmol) %Mx^ 10 0°CiLfc o @f^W 
tHlfefc«>^^*M75 K (2ml) 5riP^fc 0 2 NfRB^ KJfe^SSfcSrTk 

A^nvf^77^- (^l^/g^^/V^tB) -eflfjKb, c i s - 1 - 
{4- [ ( 1 - 7t 4 - ^ f ^- 1 H-^f y y / 5 — f/V) 3r*r 

Zs~\ l/#xi^*/M ifu]} 5-i/Jr>- (12 3. 7mg, 3 3%) 

(b) c i s-4-^^vl — 5- [ (4-t°v V 1 — Okv^ a^^rv- 
7l0 t^r-y] -1H-- T^^y— 7V jS^O? c i s-4 ( 

— A- 

s*»h^;t\ ott^v^c i s - 1 - {4- [ (i -r-fe^/v-4-^^- 

/V- lH-'f >jflf— /V- 5 — f/V) t^rV] v-^ t°n y v 5 ^- 2 , 
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5 (500mg, 0. 311 mm o 1 ) <D*# S — /V (3ml) s T V 

7tFP77^ (3ml) mmm^, 2 8%-i-hV h^K (64;t 1, 

0. 3 1 lmmo 1) &M%.1t 0 1 0#8L RJ&mfofr&mmfcT — <7 A 7 Jc 

5 M®Tb7t Kn77^ (4ml) SSStC jfcfrfbU ^<7^T/V$ — ? A (4 
7mg, 1. 25mmol) £r;&P*. N «fltbfc 0 4^i> tK> 2M~7X^^- 

hy#.Mcig8e, TK^jnii^nx., b^iiu^co 5fft&«jE»JHBL-c 

. ;^nn*;vv^^7-;v (i %-7^7*) -e^ttj) tilt, 

10 c i s-4— ^9vV-5- [ (4-t°py-7Vl — { u^^-iy/U) 
— 1 H — f >¥^—Jl> (59. 6mg, 64%), cis— 4 ({4— 

;v-ih — /v- 5— -f/M v^u^^vvv} T5 7) 

- 1 — Jr—As (15. 4m g, 16%) 5r#fc 0 

IR (neat) cm -1 ; 3 1 5 6, 2 9 4 3, 1 5 1 4, 1 2 2 2, 1 
15 0 9 5, 9 5 1. 

^I»J 6 4 3 

4 -^/V/fc y 4 — f/V- 1 H—4 l/^^Z—JV- 5 ~jr—J^(D&f& 
( a ) 4 — <t/l/afr !J 1 —7" h7t Kn-2 H- t"7 2 — 7^— 5 — 
(7h7t Kn- 2 H-tf^;X— 2— f/l^-^rv') -1H — f^^/^/KO^ 
20 S*#H^CT, Sfflfc^T^Jfefll 6 0 7*4-^^- 1 -T b^t K 
r3-2H-t°^^-2 — f/l/— 5- (t- h7k Kn-2H-t°7>-2 — f/V^- 
^v-) -1H-- fy^y*-;V (3 9 5mg, 0. 0 105mol) (D^^r^r^^ 
(8 0ml) 'MWl^, ^t^y^r V V ( 1 . 10ml, 0. 0 1 2 6mo 1 ) N 
(^^-2, l-7i^V7) tr* (^7i^77^f7) (2 2 6mg, 
25 0.4 2 Ommo 1 ) N ^ h V *7 A- t — :/ h^r^y K(l. 4 1 g, 0. 014 
7m o 1) N hV* (^y^yfVTtfy) ^7i?^ (0) -^nn* 
/VA (217mg, 0. 210 mm o 1 ) &Mx_^ MM L7c Q 2 BtfTO, £Ofr|§ 
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M 4 - ^M U 1 -t f 7 t Kp - 2 H - fc 7 ^- 2 -- f 

5- (7b7tKn-2H-lf7V-2-fWv') — 1 H — { Is^^f—A' 
(2. 4 2 6 7 g , 6 1%) £r#7c 0 

(b) 4— ^Evl'/fry 4-^/P- 1 H-^>-^y^/V- 5 -^—/I'fD'g^fe 
5 ^f?t#H^Ts MUte$$\^X V is— 1 — T h7 t Kn- 2H— 

^-2— (7 s - h7k Kn-2H-t: 0 7>^-2-'f7^dr^) - 1 H- 
-Y ls?*S~- /V (2. 4267g, 6. 43mol) n a * ^ ^ (50 

ml) -mm^, f U 7;^n^K (12. 5ml) ^7Jnx.fc 0 3 0#R5^ 

4— ^/l^y V-4 — f /]✓— 1 l/&y—As— 5 — A' (8 8 2. 4mg, 

6 3 %) 

15 1 H — NMR (DMSO-d 6 ) 6 ; 3. 15 (4H, m) , 3. 7 7 
(4H, m) , 6. 95 (1H, d, J = 8. 8Hz) , 7. 08 (1H, 
d, J = 8 . 8Hz) , 8. 06 (1H, s) , 8. 24 ( 1 H, s) , 
12. 7 9 ( 1 H, s ) . 

IIi6 4 0 (a) ©^iCTSJS^^V^, UTi^-tMMM 6 4 4 s 
20 6 4 5(D^m^^tc 0 TcfcU tU^^-l-^WJ 6 4 3 Tl#7c 4 -^7V/fc 
P7-4 — f/U- 1H-4 /V- 5 -3—ju&m^tz.o 

6 4 4 

c i s-4— [ (4 -^/V* !J 7- 1 H— f y^ N /-^- 5 - ^/V) 

25 IR (neat) cm -1 ; 2941, 1495, 1219, 1113, 9 
3 7. 

MMm 6 4 5 

c i s - 3 - [ (4-^-7^ V >- 1 H — { 5 <;V) is 
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IR (neat) cm -1 ; 2 9 3 1, 1 5 0 6, 1 2 2 0, 1 1 1 1, 9 
3 0. 

mmn 6 4 6 

(cis-2- [ A— 5 — t;V) ^-^r^] 

5 n vvW ^ f;l/7 5 >"g*$c 

(a) trans — 2— [ ( 2 — fc Kn ^ n^3ri/yV) ^ ^/V] — 1H 
— < y-f V 1 , 3 (2H) -v^VcD-g^ 

S»#H^T, 0°C^*5V>XO7K'^y f!>A7;l/$=^A (1. 2 1g, 0. 
0 3 2 0 m o 1 ) ©7" h7tKn77V (15ml) trans— 2— ^ 

10 (1 . 0 g, 7. 9 9 mm o 1 ) ©t b9bKo75J/ (10 

ml) IH^ITL, JBSfcLfco 2R#fffl^ N SOftH^CTfc, 2M-7K^k^Ml 

/Vm— (9. 5 9ml, 9. 59mmol) £r#P;t, fcftBEatJN&Lfco 
53V^r*(fe8JS!£<07MgSR (30ml) i£&m$ (1. 99g, 0. 014 

15 4mol) , x hdrv-^/l^— /l^^/Wf ? K (1. 93g, 8. 79 

mmo 1) ^JP^fco 1 5^P B m, S^«^7j<^^U«^^T?ttmb, 

trans-2- [ ( 2 - fc Kn ^r->-> ^ n^dfvvV) ^/P] - 1 H — f V-< 
20 yK- 3 (2H) -v^V (1. 1 7 3 6 g, 57%) £#fc Q 

(b) {cis-2- [ (4-7*^- 1 H— f ls#*S— As- 5— f/V) ^ 

»J6 4 0 (a) ©^{^DTKi^^rfT^ofCo fcfcU tfj^JJjUfsH-JiM 
M4 0 2 T'#7C 4 -p< 1 H — f -yf-S^A'- 5 /V£jBl^c Q 

25 1 H — NMR (DMSO-rf,) 5 ; 1. 2 4-1. 8 5 (1 1H, m) , 
2. 40 (3H, s), 2. 69 (2H, m), 2. 03 ( 1 H, m) , 2. 
2 7 (1H, m) , 2. 7 0 ( 2 H, m) , 4. 5 9 (1H, m) , 7. 
21 (1H, d, J = 9. 0Hz) , 7. 25 ( 1 H, d, J = 9. 0Hz) , 
7. 9 8 (1H, s) , 1 2. 8 1 (1H, s) . 
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MMW 6 4 7 

trans-2- [ (4-y 9vl/- 1 H — i y^/^V- 5 — fVV) $r*i/] 
y n^-df-i^T $ 

(a) cis— 2— (2-t Ko^r^n^^) -1H — fy^VK- 
'5 /V-l, 3 (2H) -v^Vtf^fifc 

^*#H4rK giBic^-c^^y h y r^v- 1 y y ^ tr 

n y SV /J^/fr^^ ^^ri?-^/V^-a h (3. 7 7g, 7. 3 1 

mmol) ©7b7tKn77V (10ml) $§fj£{^ 7^/^^/ y ^vi^;* 
7V^(1. 3 1g, 7. 3 1mmol) t N N N- v>-f V 7"n tf/WT 5 ^ ( 1 . 
10 7 2 m 1 , 7. 3 1 mm o 1 ) h^t: Kn77y (1 0ml) (D$$m&, 1 

5^-e^Tbfc 0 4 c i s-2-75;^n^t;-;V.IiI 

( 1 . Og, 6 . 6 5 mm o 1 ) h h ] J 5 V ( 1 . 01ml, 7. 31 

mmo 1) Ofb7tKn77V (1 0ml) ^CMSUfc^T-S^o 
< «TLfc 0 3B#H5^> /-?7- (3 5mg) &1jQtL s 

15 Lfco 5B#W^, 7K^inx.t&fn7K^-7- h y y^TK^^U /Is-Cfti 

s^y t>f^"7 i±t p^r b^77-f- (^^-y-^/s^m^^^-e^m) -eft 

Itffi) c i s-2- (2-fc Kn^v'i/^n^v'/V) - 1 H — f y 

20 >T >- 1 , 3 ( 2 H) - v?^-^ ( 1 . 5 7 4 6 g , 9 7%) £#fc 0 

(b) trans-2- [ ( 4 - ^ 1 H - - f V 5 ;V) 3r 

W4 0 2 t#fc4-^f/V- 1 H T V^y— /V- 5 -tf— /l"£rfflV^„ 

25 IR (neat) cm -1 ; 3 1 6 1, 1 5 0 8, 1 2 1 9, 1 0 9 2, 9 
4 1 . 

mMM 6 4 8 

{trans-2 - [ (4-y f-jV- l h-^T i^y— /V- 5 — lW) 
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(a) cis-2- [ (2-t Kn^^n^^^) 7* - 1 H — < 
y^fy^-l, 3 (2H) -v^^CD-g^ 

(250mg, 1. 51 mm o 1 ) (Dfrmfc (4ml) K s V (37 

5 5mg, 2. 7 2mmo 1) , (3 6 4mg, 

i. 6 6mmoD &]jb z.it 0 smm^ R^mm^kK^ vmm^^x-mm 

U c i s — 2- [ p< ^vV] -1H — f y-T 

10 >-K— /V-l, 3 (2H) -v^V (2 9 1. 6mg, 7 5%) £r#fc 0 

(b) {trans — 2— [ (4—^ J-jV— 1 H — -Y l/&lf—;V— 5 — ^T/V) 

*Mi6 4 0 (a) ©MtiCT^^tT!feofc 0 fcfcU m^M^^^lfe 
#(14 0 2 -t?#fc4 ^/V- 1 l^iA-ZP— 5 /V£f/8Wc 0 

15 (c) {trans-2— [ (4 - ^ f 1 H-^f y^/wV- 5 -^/V) 
^i/] Is? n-^V/W 7< ^f-AsT $ V • i^^O^^c 

S*#B^T, ^J-:£V^T {trans-2- [ (4-^^vU- 1 ^5? 
y*—;ls- t^^] S/^n-^^-iy^} ^^7 5^ (5 3. 8mg, 0. 

2 0 7mmol) ©2-^^;-^ (1ml) Wl&K, lM~ii-v?xf;p 
20 *rfl< (2 4 9 ^ 1 , 0. 249 mm o 1 ) BP^t 0 1 BfTO, KJfr?§^£r 

{trans-2- [ ( 4 - 7< "f-fr— 1 H — f >^V— ?V~ 5 — f AO ^T^r^A 
is? n^^i^M ^ J-jVT % is • (49. 4 m g , 81%) £#fc 0 

IR (neat) cm" 1 ; 2929, 1508, 1259, 1080, 8 
25 10. 

MMM 6 4 9 

{trans-3 - [ (4 — ^ ^/V- 1 H— f Is A- 5 — f /V) tf-^r^] 

rj— -%-isM ^^^T^^(D^-m 
(a) 1 -isT J is? n^^ls- 3 -^>-<7)^$c 
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S*»H*Tn Sil}!:j3V^2-^n^-fey-l-^i/ (5. Og, 0. 
0 5 2mol) ©15%-N, N- i?* ^/PftjUAT 5 K*k|g8ft (60ml) lz s 
mtTl/^-VJ* (4. 1 7 g, 0. 0 7 8mo 1 ) N '>7yft* P «7A (6. 
77g, 0. 1 0 4mo 1 ) 1 0 0°C£ bfc 0 3 R#ffifJK SjSSS^SrTK 

/^rc^V-e^tii) 7?ft$!J, 1 -i/TJi/? 3 (3 4 5. 

4mg, 5. 4%) £r#fc 0 
(b) c i s — 2- [ (3-bKD^fv/;/^n^7/V) 7< — 1 H — f 

10 V^Z/Y—lV-l, 3 (2H) 

S*#H^iTs Siam^SV^ 1 — 777 a^^-ihi/— 3 — (10 0 
mg, 0. 8 1 2mmo 1) ©7h7t Kn777 (2ml) Ml-, tllW 
— (92mg, 2. 4 4 mm o 1 ) Sr^Qx., iS5ftbfc 0 5 H#W 

15 lM-ii-i?if;Vx- (9 7 4 n 1 , 0. 9 7 4mmol) fSr^jtfc,, 

iinsr«jBE*iib"r#e)tbfcaaE©7K*flt (4m 1 ) ^s^-c^t; y 7^ 

(2 0 2mg, 1. 4 6 mm o 1 ) , x f^^;V^;V7^;W 5 K ( 1 9 6 
m g , 0 . 8 9 3 mm o 1 ) „ Ti? b ~ h V 7V (1ml) Sr^n&fco 2 1 B#^#. 

(^drif 7/Stxf;l,Tttii) -eifflfiK U ??J^> y 7J <7V^7J 7A^PVb^7 
7>f— n n /fr/t^/g^^^v^-e^tfj) T?|tMU, c i s-2- [ (3-fc 
Kn^7i/7D^7;V) ^ 7M7] -lH--f 7^7^-1, 3 ( 2 H) - 
v 5 ^-^ (8 3. 5mg, 4 0%, i/^ : 1^777=12 : 1) £r#7c 0 
25 (c) {trans-3- [ (4-^f;V-lH — OffS^-A'—S — f /U) 
t^r7] is? u^^ci/A'} J-^JiVT %Z/(D-&$L 

*WJ6 4 0 (a) ©i^idfpCTac&Srfffcofco fcfcU tB^M^^Hife 

#114 0 2 7?#7C 1 H f >^V— A— 5 A£fflV^fc 0 

1 H — NMR (CDC 1 3 ) 5 ; 1. 04 ( 1 H, m) , 1. 26 (l 
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H, m) , 1. 47 (1H, m) , 1. 59 (1H, m) , 1.7 4-2. 
10 (5H, m), 2. 5 1 (3H, s) , 2. 5 5 (2H, m) , 4. 
54 (1H, m) , 7. 1 1 (1H, d, J = 9. 0Hz) , 7. 23 (1 
H, d, J = 9. 0 Hz), 8. 02 (1H, s). 
5 MMM 6 5 0 

{c i s-3- [ (4-^^-71^- 1 H-^^^y—yl/- 5 Jr*rl/1 

xi ^^z/M y ^7 5 > • mm 

(a) c i s-3-y h^r^n^t^;V/jf7^ K jS&Tfi 
trans-3-^ h^Zsis? u^3f"$->%A'tfT 5: K<E>^J& 
10 S*#H^T, MM\Z.$5\,^X 3-y h^v'v'^ (1. 0 

g, 6.3 2mmo 1 , : I- y = 4 : 3) © b/Wc>- (20ml) 

tftf^/V (90 2mg, 7. 59mmol) ^P^, 5 0°C£U/fc o 2 
B#r*m ^/Sfcofcfc&N, N-^WM75K (4i) &1]Ux.tc 0 1 
H#r^m, ^3E^flb#bnfc^©^an^7PA (2 0ml) mUKX 
15 ISfPT^-T-^nn^yV^^ (15ml) «Tbfc D 1 9 

2» U 5 Sl*t^# hntzMm. fr^VX ?J*?v^h 

^"7-74— vixiikiVK/ $ J — /UX-mm) T'SIL, c i s - 3 f^r 

K (3 6 4. lmg, 3 7 %) *3 £lK t r a n s - 
3-^ h^r^P^fV^T^ K (2 6 1. 3m g, 2 6%) £r#fc 0 
20 (b) trans-2-C ( 3 - y h ^isis? P^^vvV) y ^/l/] - 1 H — 
-f V—As— 1 , 3 ( 2 H) - i?$-><D&!$ 

»J6 4 9 (b) (Dj?mZ-m^XBtJ&%ftt£<>ti 0 
(c) trans-2- [ (3-t Ko^r^ n^^rZsjV) y - 1 H 

— r y-r ^ k— ^- 1 , 3 (2H) -v^^o^j^ 

25 ^Sf#B^CT\ -4 0°C^#5^T trans-2- [ (3 — y h=^>i/y 
^vvV) y^Vl/| - 1 H--f y^fV K— /V- 1 , 3 (2H) -v*^ (10 0 
mg, 0. 3 6 6mmo 1 ) <D%?9 n n y y 1/ (2ml) &ftt\ZL s 3 £>ffr?- h ]) 
<7-A (2 4 7mg, 1. 65mmol) H5-^77>-5 (3 2 7/1 1, 1. 
65mmol) ©^pp^V (2. 7 m 1 ) <? < «9 bfc 0 10 
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5^ lM-Mj^o^y^-^DP^^^i (l. 10ml, 1. 10 
mm o 1 ) IT Ufc 0 1 \^M-U L2. 5 9$mWz. 0°Cb bfc 0 £ b 

ISL#biifciS^^!J*^7A^o-7 hy*yy^ — (^^f-^/g^jc 
5 ^-C^ttS) tilt, trans-2- [ (3-tFn ^ i/i/f n-^vvv) 
-1H-- ( y-T^K— /V-l, 3 (2H) (63. 2mg, 6 

7%) tr#fc 0 

(d) {c i s-3— [ (4-^f;V-lH — f y^y— jV~ 5 — f/V) 
f] -yy u^^y/V} y ^;VT 5 y©^5c 

10 MM6 4 0 (a) (D^mmCXBilfc&ftte^fCo fc/cU tf^JjjC^cl^Jfe 
M4 0 2 T?#fc 4 -y 1 H f y^y— /V- 5 7^£rlil^ 0 

(e) {c i s — 3— [ (4-^f;V-lH f y^V— 5 f/P) 

y] yy d^^-^/i^} y ^yvr 5: y • ±^^^(D#^fe 
lifl^T, mUizm^X {c i s-3- [ (4-^f;V-lH — fy^y 
15 — Sis— 5—4 /Is) ^-^rv-] v'^n^drV/V} ^f^7$> (2 5. 8mg, 0. 
0 9 9 5mmol) <D2—Zfas*S— JU (1ml) |§r<fe N lM-t^-^xf 
(119/il, 0. 11 9mmo 1) &J}U%.ft 0 1 SJ£3» 

{c i s-3- [ (4-^f;WlH-^^y- yy 

20 pa^^} y ^/vr $ y • S^±i: (21. 8m g , 74%) ^#fc 0 

1 H — NMR (DMSO-rf 6 ) 5 ; 0. 93 ( 1 H, m) , 1.11 
(1H, m) , 1. 2 8 (2H, m) , 1. 6 7-1. 7 8 (3H, m) , 
2. 02 (1 H, m) , 2. 11 ( 1 H, m) , 2. 37 (3H, s), 
2. 69 (2H, m) , 4. 03 (1H, m) , 7. 14 (1H, d, J = 
25 9. OHz), 7. 26 (1H, d, J = 9. OHz), 7. 86 (3H, 
brs.), 8. 01 (1H, s). 
MMM 6 5 1 

trans-N- {4- [ ( 1 - 7tf;^- 4 - ^ 1 H-^ > 

5--f/y) ^-^r-y] v'yn^rv'/W — N, N— v>y f/WT 5 ycD^^c 
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Mm^m^Ts ^M.fc$5\,^XMMM4 1 2"C#fc t r a n s - N, N — 1f~ 

7V-N- {4- [ 1 H-4 >^V— A— 5 { M ^-^i/] i/;7 

p^^V} T^yo-ttt (lOOmg, 0. 3 2 3 mm o 1 ) ©N, N — 
i?^ f;^;VAT 5 K (2ml) h V ^ ^ ( 1 1 2 /z 1 , 0 . 

5 8 0 7 mm o 1 ) „" ^kTir^/P (25. 2 n 1, 0 . 355 mm o 1 ) 

ft 0 lB$ffl&. $f)iCMJxf;l/7^ (0. 4 2 Omm o 1) , mtT^^/V 
(0. 3 5 5mmol) ^AP^fc 0 2 B^BBSL a£^$?£r7M-^ b^ u o 

10 fcH) -ClfcRU trans-N- {4- [ (l-7W-4-^;V-lH- 

3r^is] u^^yjrV) — N, N — ^/VT ^ 1/ 
(20. 1 m g , 20%) £r#f£o 

IR (neat) cm -1 ; 2 9 3 7, 1 7 0 5, 1 5 0 8, 1 2 5 2, 9 
3 5, 814. 
15 MMM 6 5 2 

^^/V trans — 5— { [4— i/^ n^df-^/V] ^=3f 

is) -4-^A— l H — <^*?^—;V- 1 h<^/$ 

&*#H*CT\ 0°C^V^-C^»J4 1 2T?#fc trans-N, N-i^^ 
N- {4- [ (4-^f/V-lH-^>y/^-5--f;V) ^-^rC/] is? 
20 n^-y/H 7-;y©-tfS (lOOmg, 0. 3 2 3mmol) C9T1? h V 
(2ml) h U x^;P7 (135m 1, 0. 968 mm o 1 ) % ? 

n in (37/il, 0 . 4 8 4 mm o 1 ) 1 5 ftWi^U^M-U 

bfc 0 1B$|KJ3L $fcfcMJ^f;V7 5y (0. 6 4 6mmol) N ^ppd^ 
(0. 4 8 4mm o 1) &jMZLfc 0 lf&ffl^ ^pp*;VA (2ml) £r 
25 i0^7t o §b(C3^f, RJ^^^^I&^^Tk^U^aa^VA-ettfctJU. 
«il £IS=7W»^ ^ ^ J* -V&m b fc 0 - ;ft,<Sr$*JEWHt b# <b ixfc?«^ > 

U T^/l- trans-5- { [4- (^W^/) ^p^^] ^~ 
a^} — )V-\ -ijjl'tfaf-isu^- h (3 8. 7 
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m g , 3 6%) £r#fc„ 

1 H — NMR (DMSO-d s ) 8 ; 1. 2 2-1. 4 7 (4H, m) , 

1. 84 (2H, m) , 2. 05 (2H, m) , 2. 21 (6H, s) , 

2. 26 (1H, m) , 2. 39 ( 3 H, s) , 4. 00 (3H, s) , 
5 4. 1 7 (1H, m) , 7. 38 (1H, d, J = 9. 0Hz) , 7. 85 

(1H, d, J = 9. 0Hz) , 8. 48 ( 1 H, s) . 
HJfe^J 6 5 3 

{c i s-1— ^^-/V— 3- [ (4-^^vl— 1 5 — ^T/U) 

10 (a) c i b^rv->^n^ty^#>v'k-h 3o£ 

TJ* pt^vV t r ans-3-^ h^^^^n^t^/l/^v-l/^b©^ 

mmnmM.Ts -stm^y^y-^ (30 mi) \z.mt?-*—^ (11. 

3g, 0. 0948mol) £ 2 O^ltT^o < 5 MTUfc 0 1 5M, 3- 
^ h^-^^n^dp-^V^/l/aJ?vBft (5. Og, 0. 0 3 1 6 m o 1 , : h 

15 7^ = 4 : 3) ©^^7— /!✓ (3 0ml) 1 5^itTlTLfc 0 2. 

20 c i f^f^n^f>'*;l/*>>'I/-h (3. 0673g, 56 

%) feJ^tM^W trans-3-^ h ^ v^>^ n^^^^/V/jf ^->- 1/— h 
( 1 . 5 8 5 9 g , 2 9%) Sr#fc 0 

(b) y^-/V 3 h^F-V— 1 — ^ 5vVv^ d^^f-^^/V/K^r^-W— fco 

25 SSt#BtlT, - 7 8°C^:fcV^y 5vV c i h^r^n^f 
^TJ/V/jf^i/U— h (1. 80g, 0. 0105mol) ©Tf7tKn77^ 
(36ml) »2M- y ^-7^ >V V fcVl^T 5 KflSSS ( 7 . 32ml, 
0. 0 146mmol) il5^ttITU, 3B#Wff> 3 ^/V ( 4 . 

45g, 0. 0314 mm o 1 ) (DT f7tKo77^ (9ml) ^^§r 2 0 5> 
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^/ffim^frX^m) -cmM U ^ 9vV 3 - ^ h iX- 1 - ^ ^vWV* n ^ 

5 ^^/l^f^i/l/— h (1. 8 9 8 5 g, 9 8%, 4 : 1 (Dg&{ftB&Vs) & 

(c) trans-3-^ h^c^~ 1 — ^^/Vv^ o^^t^/^^f©^ 
^f?t#IS^T. ^S.^^Tt^A' 3 — ^ l u^^y- 

10 b (1. 9835g, 0. 0106mol, 4 : 1 (Dm&W) 

<D*$S—A> (16ml) m&K, 2M-7X^ffc V Azkjg?fc (16. 0ml, 
0 . 0 3 1 9 m o 1 ) ^0x.7t o 1 K&W^ 5 0°Ci bfc Q ^iC3 f$W« % 2 
M-Tfc^y^^ATkiS* (0. 02 13mol) tttfc. 1 B#W«, ittgfeTfc 
fcj;*9 pH=4~5a^n*MT«U ^S^7KM^-^v^A 

15 "C^iH bfc 0 r*L ^^JE^ili b# £> ftfc&jg v/ y # v&tn^y??-? 

bS-feHflc trans- 3 — ^ h ^ri/— 1 — ^ 'f'A'Z/f v^^^rl/ji Asfcls&t. 

(1. 178g, 6 4%) , 5i^Stbtci 
^n^t^MyH (4 6 9. 2mg, 2 6%, 3 3 %- t r a n s - 3 

20 f^v^- 1 - ^f;^^ P^fy^;v*"yM^i) £#fc 0 

(d) trans-3-^ h=¥v"- 1 — * n^rl^^l^T 5: K<£> 

SiS#Sf^T\ SifilHSSVvr trans— 3 -t< h^r^— 1 —tf-As*/? 
^fy*/V#y» (4 7 0mg, 2. 73mmo 1) ©WHV (10ml) ^ 
25 1&A\tf-3r=.jV (3 9 0mg, 3. 2 7 mm o 1) , N % N - is ^ f-j^jV 

AT 5 K (41) gr^XU 50°C£bfc o 6B#^ N lOOtiLfc. SkiHl 
B#W#> Wtef-3r=-A> (1. 6 4mmo 1) $r^Pbfc 0 2 Hf MEEflMfb 
#f)MS©^nn*M (10ml) gSRSr, ^S.^TfigfPT^^-T- ^ 
Pn*^»« (10ml) |:J5TLfc. 2J$M^ N 5 0°C £ bfc c 9 0#P« N 
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*#MU trans-3-y 1 -*^-;\>-y? n-s^f^^*Y^ K 

(3 8 9. 8 m g , 83%) £r#fc 0 
5 (e) 2- [ (3 — y h^v'— 1 - ^f/Vv'^o^^^) ^^-;V\ — 1 H- 
^y^>K^-i, 3 (2H) -^^T^(D^WL 

WJ6 4 9 (b) (D^m^m^xEtjfc&ntz^fro 

(f) 2- [ (3-fc Kn^'V- 1 -y ^/Vv^in^^^/v) -1H 

-^y^yK-^-i, 3 (2H) -^ty©^ 

10 H»!j6 5 0 (c) (D^?i^2pC-CH^^tf^ofc 0 

(g) {c i s — 1 — ^^/V— 3 — [ (4-^f;l/-lH — f ;V— 5 

Jg«!l6 4 0 (a) <0^5fe|c:2piCTSJESSrff*o*: 0 fcfcU ^^{^Jfe 
#!) 4 0 2 4 -y 1 H — f i/^V— A— 5 /VSrJll^Co 

15 IR (neat) cm -1 ; 2921, 1508, 1221, 941, 
8 16. 
MMW 6 5 4 

trans-2, 2— v^^Vt — 5- [ (4-/f^-lH-^y/y^-5 
— < }V) st^-is] is? a^dr-^ h yA-CD-£~J$ 

20 (a) 2, 2-v^^^/V— 5 -^"=3f y n^=3r^V^7/V/K^ b 9 /K0-£j& 
t*#i^T> ^?a^joV^T4, 4-^9^-2-^1^3^?^- 1 
V (5. Og, 0. 0403mol) CON, N-S/^f/V*M7^ K (3 0 
m 1 ) mWifc, WfoT •> A (2. 37g, 0. 0443mol) (O-foWfo 

(10ml) N v-T ^itlJ y^A(3. 1 5 g , 0. 0483mol) ©*S9R 
25 (2 0ml) Sr«TU 7 0 Lfc„ 2H#M, SifeflS^SrTkfc^L^rc 
^/U^—T^X^Wi U £ n cr y ^ ^-c^tti Lfc 0 ^^Jf £r«C«-^ 

^h^7 7-f- (— ^^/mwt^^xmm) ttiL, 2, 

V^n-^l^^/Vfc h Jj/p (4. 0 3 3 g, 6 6%) =gr#fc 0 
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(b) c i s-5-tKn^>-2, 2 ^~A/*s# n-^f-^/V/}?— b 

»t#«rK o°cK^X7Kmit^^m~rvv a. oo g , o. 02 

6 5mol) ®^/-;V (4 0ml) 2, 2 ^vV— 5 — Or^V 

5 v-^n^^if^-^/l/^^ MJ/V (4. Og, 0. 0 2 6 5mo 1) 

(30ml) 8SK£«&TLfco 1 B#Wffes $ £> fczfc#(b# MJ-^A ( 0 . 

0 1 3 3 mo I ) SrJD^L, ^Sic#mbfc 0 4 5£^ K^^(^fP^bT^ 

S^^^/^"C^m) till, c i s-5-tKP dfV- 2 , 2 - v?p< <3-As*s$ 
v.^^*)~ls%);\si$=. hV Sis (3. O 5 5 0 g, 7 5%) ^#fc 0 

(c) trans-2, 2—iypi^-/U~5 — [ — f 

15 ^3!t#BlO\ ifiWt©trans-2, 2-v^^vV— 5- [ (4 — 
* 1 H — ;V— 5 — -f/V) ^-^riy] a^^rih^^/^— h U 

/V (5 0 0mg, 3. 3 7mmo 1) O ^xj/ (12ml) Sftfc9 0%—> 
TJ jt^Ul/ hV -n-^fM^7t7 V (1 . 0 5g, 4. 0 5 mm o 1 ) 
(D h/l^ V (5ml) mW^'MT U irV ^T^M?!] 4 0 2 "C^fc 4 - ^ 9=vV- 1 

20 (5 0 7mg, 3. 5 4 mm o 1 ) £rJD;?U 10 

^SIt^!J/j^;^7A^pv h^77^- (•^= 3 ri^^/ / St^^^-^"C^i±l) 
25 ^fMs trans-2, 2-^f;V-5- [ (4-^;V-lH-^f7^ 
7V-5— -Y/V) MJ^ (351. lmg, 46 

%) £#fc„ 

IR (neat) cm -1 ; 3 1 7 6, 2 9 5 4, 1 5 0 8, 1 2 2 3, 1 
0 9 4, 9 4 5. 
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UMn 6 5 5 

trans — 4 - y ^/V— 5 - { [ 3 - ( 1 — y 1 - — h nxf/!/) 

(a) c i s — 3— (l-^f;V-l--fnx^) n^^lJ-y — 7 v 
5 trans — 3- ( 1 -y =f-;V— l — n b Dxf/v) i/yp^^f-y — 

/V) iy^a^^rlhy >- (1 . 6 8 g, 9. 0 7 mm o 1 ) <D * $ J— A> (1 7 
m 1 ) WiWi^i^MW^-^M-r hVVM (3 4 3mg, 9. 0 7 mm o 1 ) &Mx. 

io fc 0 4 5^-m. ^^^fa^bT^^-r>^ 7 x^^n^fc#, y^y— 71- 

*7A^avf^77^ i^^iy/wm.^7v^mm tsil, c i s - 

3- (1 -y 1 -ex hnxf;v) ^ n-^lJ-y — /V (4 9 9. lmg, 

15 2 9%) ioit^t r an s-3- (l-^f/V-l-=haxf/V) a-^3r 
/V (2 5 9. 6mg, 15%) , mt£f£?J^#3 (55%) 

(b) trans-4-^f;V-5- { [3- ( 1 -y ^vl/- 1 b a xi^- 
,V) iyy a^^r^/i^] ^-^iy} — 1 H — f i/^V— 7KZ>^j£ 

»i6 5 4 (c) <DjjmtemCXKJ&&ftts:otil 0 
20 IR (neat) cm -1 ; 3184, 2931, 1533, 1508, 1 
22 0, 951, 845. 
MMW 6 5 6 

c i s— 4- [ (7— *^~;V— 1H— <4lst?*S~-j\'— 5—' <M sfr^v'] v-y n 

25 (a) 4-T5y-3, 5 - >>y ^ y — 7V<D^J5£ 

^7V^ T -/^-7- MJ T7^- 7 Jcfp^ (5. 7 8g, 2 5. Ommo 1) (Dzklt 
IS (20ml) tSittMJ^A (1. 9 0g, 2 7. 5mmo 1) (Z)7X^ 
(4ml) £rJp?tfc 0 ^it^Iii (5. 1ml) i7k (3 0g) ©Aofe 
tf-# t IT U N 2 0 ^f^k^THS^. LAt <?; 3 , 5 - =$-jV7 
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a J —)V ( 3 . 0 5 g , 2 5 0 mm o 1 ) tezkSMfc"?- h V V J* ( 5 . 50g, 1 
3 8mmo 1 ) (D?KmW. (3 0ml) , *5«t^ (2 0 g) ^Mx.XB'hm, * 
^4>fctA^«SrITLtV^ofc 0 fleeter 1 BSRHft*^ 6 5°C~7 5 0 C^ii 
lib, itttlsWfr h V V & (16. 8g, 9 6. 5mmol) Sr^?ft©fe^3S 

Sltfci^ 4-T5 7-3, S-v'^Wx/^V (2. 4 6g, 7 2 
%) $r#fc Q 

(b) BfcH[4- (7tf-^75 7) -3, 5 - ^ ^vl^^—A-] 
4-T$y-3, 5 — ^-;V-7^; — (1 . lOg, 8. 0 2 mm o 1 ) 
10 (DS^^^/V (20ml) JRgffigiC If U V ( 3 . 30ml, 40. 8 

mm o 1 ) „ feKB^Sfe (1. 90ml, 20. 1 mm o 1 ) ^PX-T 7 0 °C"e 
lf*WH*#Ufco M{^MUfc#{^^-^^ (6 0ml) ^PX-TH^f b7t 0 5 
Si, WSrtia^ii [4- (7tW$/) -3, 5-^^73i 
-/K] ( 1 . 6 9 g , 9 6%) £r#fc Q 
15 (c) i^t (l-7W-7-^f;V-lH-<y^-;i'-5-f^) © 

C4- (Tir^/l'T^ 7) -3, 5-«^f;V7x=/H (1. 69g, 
7 . 6 4 mm o 1 ) ©gfsBfcx^vl/ (26ml) ^^^^7X1^ ( 2 . 20ml, 
2 3. 3mmol) , 7F77^7^Wn?K (12 4mg, 0. 3 
20 8 3 mm ol) , WfM% V $ J» (1. 50g, 15. 3 mm o 1 ) % mfflWt<4 V 
T 5 /V ( 1 . 34ml, 9. 97 mm o 1 ) %\WfMtlX 4 #^P^iS^Ufc 0 

nvh^77-f- (^=3ri^^/^m^7V=7 : 1-5 : 1) iZTftWm, i?*. 
25 ^vl^— ^^id-CISfe^i-S r b \ZL£ Y)Wm (1 -T-fe^/V- 7 ^yv- 1 H- 
Is&^—JV- 5 — f A-) ( 8 7 5 m g , 4 9%) 3r#fc 0 
( d ) 7 -/* 1U— 4 v^V— /v- 5 

( 1 -T^/V- 7 - y 1 H— f ^^S—fls- 5 — f/t^) (850 

mg, 3. 6 6mmo 1) ^ J—jV—T f7t Fn77> (1 : 1, 7. 4 
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ml) mmZ-2N-7kWt4tV ^^J^7kmm (3. 7m l, 7. 4mmol) 

5 -^=10 0 : 3) ^TltMi-ani^J; D 7-^^V- 1 H — f /V- 
5 — /V ( 5 0 5 m g , 9 3%) ^#fd 0 

(e) c i s-4- [ — f >-^V— /V- 5 — f/V) 

3 2 3 ( a ) -C#/c 2 - (trans — 4-fc Kn^V^ n^^>/ 
10 )V) 3 (2H) (123mg, 0. 5 

0 2mmol) © hAoz^g^ (3ml) &i!7— 1H — i l/&^f—;V— 
5 — ;\> (lllmg, 0. 74 9 mm o 1 ) , ^T/^fl/y f!J-n —^f 
^/U^^^^ly (2 2 6 n 1) ^li^LXl 0 0°CKXS^mmWi,± o MSET^ 
j&£r#* U ^pp *;v^tfMI- 1 N —ftmfrT h V V J±7kmWfcxm& U 

is MiJiTi^I^^ bfc 0 r:i;i3 0%^ 5 ; —M^m. ( 4 

m 1 ) &M?LX 3 I^llM&g^ LfCo v- y ^7 <7Vl-7J 7A^n-7b^77^- (^ 
n n*/^/^ /v/T^^e^-T7jc- 7 : l : o. l) ttfitsrirt 
i!)cis-4- [ (7-^f;i/-lH — ils^^f— ;v- 5 — tVi") 
^P^f77^7 (70mg, 5 7%) £#fc 0 
20 IR (neat) cm -1 ; 1508, 1163, 1016, 953, 94 

1 , 9 2 4. 

mmns 5 6(D^m^mcx^:m^n^\ ztr^irMMme 5 
mmm 657 

25 c i s-4- [ f yyy- 5 — t^rv/] v-^ u 

IR (neat) cm -1 ; 1 5 0 4, 1 4 4 8, 1 3 4 8, 1 2 1 3, 1 
205, 1066, 810. 
6 5 8 
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c i s— 4— [ (4, 7 -S^pt^Vl'— 1 H — f^V— /V— 5 — { /V) $r*Z/] 

(a) (l-T-fe^/P-4, 7-^^-lH-^^/-;V-5-^ 

5 2, 3, 5- h y ^^/Ix^^y— /l^J^H-ffl^T, »J2a) N b) 

fe^pCT^^tTV^^bfc^m C4- (T-feg^l/T^y) -2, 3, 5— h 

V * f/V7s- (41. 4g, 0. 1 7 6 m o 1 ) ©g^^n^/P (600 
ml) ^»$£7kfEi£ (49. 8ml, 0. 528mol) s rf7^f/V7y 
^E-r7A^n ^ F (2. 85g, 0. 0 0 8 8mo 1 ) , I1^7J U & J* (3 4. 

10 5g, O. 3 5 2 m o 1 ) , MffiWt<4 y7^;V (3 0. 7ml, 0. 229 

mol) &m&M*-T41%mJ}\} i $agffi^f£o ^fflfcM Lfcm$-SJ£^£r7.k~«ft#\ 

$£U (l-T-fe^^-4, — r^^^— 

15 (2 0. 4 g, 4 7%) £r#fc 0 ^fc^tcoV^MJET^^SrW^U > 

V UfjV-ft^J^s; n-v h^77^- 111X^^*9" V—g^ifc^^v= 1 : 1©77^ 

^3^^ (4, 1 h— f y^y-^- 5 — f/V) irl^ 

(6, 7-^f;V-lH — fy^;W-5-^;V) <Dm&%S <M 1 : 1 , 7. 
Ig, 2 0%) UWtifc, 
20 (b) 4, 

S^ife ( 1 -T-ir^/l^- 4, 7 -v 5 ^ ^VV- 1 H--T A/— 5 — -f/P) 

(2 0. 3 g, 8 2. 4mmo 1 ) (D * ? /— /V— T h7tKo77^ (1 : 1, 
17 0 ml) ^»7k^T 2 N-7X^ky ^^^mW. (85 ml, 170 
mmo 1) ^PiTS?fiT*3 0^W^#Lfc o ^fn^T^^ !7 AydcigJfcSrH 

25 B^Bfe^^/HcrtttUb, «&5fa£ifc?k-ciJfci£u 

IfcJftU MHT^«^^*Ufc 0 Tir h - h V MZ.X V >*;K/i5fc$#-i-5 n £ ^ J; 
•5 4 , 7 - Z?* 1 H — < 5 — ;V (13. 0 g , 97%) 

(c) cis-4- [ (4, 7 - ^ f 1 H-/f V^/-;V- 5 - ^^) tf- 
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MMM 3 2 3 ( a ) -C#fc 2 - (trans-4-fc Kn ^l/*/? n~»=3f 
M -1H— fy^y^/^V-l, 3 (2H) .-^y (12 3mg, 0. 5 
0 2mmol) © h/Vxy^l (3ml) IZ.4, 7-^f;V-lH-^^V 
5 — yV-5— 71/ ( 1 2 2 m g , 0. 75 2 mm o 1 ) , l/T J ^^l^Z/ V V — 
n-^fM^$7y (2 0 1mg, 0. 7 5 0 mm o 1 ) 1 0 0X>\ZL 

X 5 ^mmWVti 0 «JEET»jK^«* U ^ n a 7^J^»^J^ 1 N-jfc^fb 

— 7l«& (10ml) eniT3 B#(f$&BW&g$fE bfc 0 — 
10 g*bfe«H:, Sfi3 0%^^7VT 5 ^-m^/— jVmWt (10ml) ^M^X 

n ;l//7^=7*= 1 0:1:0. 1) ICT#KfJK^-« 

r. t J£ J; 5cis-4- [ (4, 7 - ^vV- 1 H--T ls#*S— )V— 5 --f 
/V) t^i/] P^fy7^ 1/ (5 4mg, 4 2%) £r#7c 0 
15 IR (neat) cm -1 ; 2927, 1676, 1201, 1136, 1 
0 0 1, 9 4 9. 
mW\ 6 5 9 

c i s - 3 - [ (4-^PP-6, 

/V) jr^^l ^p^fyr^yiT)^ 
20 (a) 4 — ^nicr— 6, 7-i?^f A'- lH->f 

WBfe (4, /V- 5— f/V) (6, 7- 

^f/V-lH-^vyy'^-5-^;V) (Dm&m (^1:1, 5. 3 0g, 
2 6. Ommol) <D * & S — ;V (3 0ml) ^^^tK^T 2 N-yfcMs V 
J*fcW%t (28. 6ml, 57. 2mmol) &U\}X.XMnX 1 . 5 tiffflMW b 
25 fc 0 Hfta7y^-^«^SJSM§\ B^H^^HziTttai't-S £ b 
K:«fc«9 4, 7-v ? ^^7l— 1 YL-Jls^S—A"- 5 7V^ 6, 7-^^vV 

- 1 H — f ;V- 5 -^-—7^(7)^-0^ (4 . 3 1 g , 10 0%) £r#7c G 

h7tKn77^ (200ml) , N-^na ra/^^f 5; K 
(1. 74g, 13. Ommo 1) ^Dit5 0 °C^T 3 0#f B W#b/t o zfcfclfc 
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MZ.X 3 mffi&ir& r. £ J; 9 s 4-^nn-6, 7-^f;V-lH--fy^ 
/k- /l' (440mg) £r#fc 0 ^fc5^CO^^MffiT^*L^^, 

5 VU^J&^^OVf^^-f- (^^l^/I^a^Vl^ 2 : 1) \ZLXffi . 
®H~£r bfc£ V 6, 7-^f/V-lH — fy^VWW5-t 

' /l"" (980mg, ff 1 . 42g, 56%) £r#fc D 
(b) cis-3— [ (4-^cin— 6, 7 - 1 H — 4 1-^V— /V— 

10 ^Jfe-f^J 3 8 5 ( b ) -C#7t 2 - (trans-3 — t Fn^^ u^^is 
JV) -1H — { y Z/Jfl?—)\s — 1 , 3 (2H) — *?$rls (2 4 6mg, 1. 0 
Ommol) (Dhs^^^MW. (4ml) (£4 — ? u vi — 6, 7 — ^/V— 1 H 
— ^Z/^^—jV-S—^r—jV (19 7mg, 1. 0 Ommol) „ ^TJ^^U 
yhl)-n-7YM^*7y (3 4 9mg, 1. 3 0mmo 1) ^Mtl 0 

15 0°CSclT3. 5H#P H lt*#Lfc 0 ^EET?§jK£@*U ^nn^ATftftl 
N -7kWt1b1- VVV J*rt$mtiixffifr U W^JET^Sr Ufc 0 ^ ^ fn 3 
0%^f;V7 5/-3i^y-;^« (5ml) Sr^D^T 2 0#P^P^M^ bfc c ^ 

// ^/— /P/T>-^-^T7X= 7 : 1 : 0. 1) (CTMtS £ b J: 9 c i s 
20 -3- [ (4-^un — 6, 7-^f;V-lH — f I'iS'V— 5 -4M 

^S/| V^a^drif^T^^ (19 mg, 7%) £r#fc 0 

IR (neat) cm" 1 ; 2 9 3 7, 1 4 7 3, 1 3 5 2, 1 2 9 6, 1 

07 4, 995, 933. 
mMH6 5 8(DfrfeKm^X%.m%ff^\ £lT^t**«6 6 0, 6 6 1 
25 (Dfc&m-&-&$L\sfr 0 

MMffl 660 

c i s— 3 - [ (4, As— 5—' { ;V) Jr^r^ 

vi-^^-f-yr 5 1/ 

IR (neat) cm" 1 ; 2931, 1523, 1450, 1356, 1 
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32 3, 1099, 1001, 937. 
WfcfflG 6 1 

trans-4- [ (4, 7 -v 5 ^ 1 H-^ y^Y-;V- 5 — i;V) Jr*r 

5 IR (neat) cm -1 ; 1525, 1227, 1109, 1086, 9 
41, 937, 850. 

mmm 6 6 2 

c i s-N- {4- [ (4, 7 A*— 1 H--f >-^V— /V- 5 — f/V) 

v-^n^drvvW -N, N-^f;P7 5>©M 
10 6 5 8 -<?#7fc c i s-4- [ (4, 7 - ^vl— 1 H — f 71^ 

-5 — f /V) ^-df->] n^drfyT ^ V (lOOmg, 0. 386 
mm o 1 ) <D^ ? J —M&m (2ml) t36 %afc/W y iojctgafc (161/t 1 , 
1 . 9 3 mm o 1 ) 1 B^m^UXMW L1t 0 ^ £ -^>X 7 zkSt-ft^ 

MI ^A (5 1 mg, 0. 771 mm o 1 ) , g£K (llOjal, 1 . 9 2 
15 mmol) Sr*q^.T^?B.-ei 8H#P^#Ufc 0 mMtf^X*?- * 7 — yl'SrfRfifU 

^^tlfco ^StSSWi^y ifc^Wn^ h???* (^np^V^^/-;v 
/T^^e~T7.K=7 : 1 : 0. 1) fcTfftRU* c i s-N- {4- [ (4, 7 
20 —iff 1 H-^T 5 — >f /V) t^v-] 5^ u^^vvW — N, 

N-^f/V7$y (77mg, 69%) £r#7fc 0 

IR (neat) cm -1 ; 1 5 2 5, 1 3 2 7, 1 2 2 7, 1 1 0 9, 1 
0 3 2, 9 3 5. 

mmme 6 2 (D^m^mcxR^n^\ sxTi^-rmmm 6 6 3, 6 6 4 

25 ©fbg^fe Lfco flL, $*fM6 6 0t:Wcc i s - 3 - [ (4, 7-^ 
9vV- 1 H--f >^;A- /v- 5 — f yv) ^-drf ] is # n^f->-T 5 ^j^^Hc 

mtfoM 6 6 3 

i s-N- {3 - [ (4, ^-5->T/V) ^- 



c 
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^r->] i/^a^-y/H -N, N-v^ ^vW5 > 

IR (neat) cm" 1 ; 2 9 3 5, 1 5 2 2, 1 3 2 3, 1 0 9 9, 1 

0 0 7, 9 4 9. 

mmm 6 6 4 

5 c i s-N — O'vvlx-N- {3- [ (4, 7-^f;V-lH-^f^^/l/ 
-5— <iA>) tttSl v^n-^drvvW 

IR (neat) cm -1 ; 2 9 3 5, 1 5 2 5, 1 4 5 2, 1 3 5 6, 1 
3 2 3, 1 1 9 6, 1 0 9 7, 1 0 0 7, 9 5 3. 

10 tr-a-fifebfeo 
IIJtSM 6 6 5 

c i s-N--<y^-N- {4- [ (4, 7-^fA'-lH-'fyf/-;V 

IR (neat) cm" 1 ; 2931, 1523, 1450, 1442, 1 
15 323, 1101, 937. 

»J6 6 2<Dlfrfe&C?pCTSJS&fTftV\ OTt^-fiafe^J 6 6 6, 6 6 7 
©fl^&Sr^Lfco {IU |S|«!l 6 6 1 t r a n s - 4 - [ (4, 7 - 

20 MMM 6 6 6 

trans-N- {4- [ (4, 7 -v 5 ^ ^vP— 1 H--f ?V- 5 — f 

/V) ^-^r^] n^r^/V} -N, N-^f^T^V 

IR (neat) cm -1 ; 1 5 2 0, 1 4 5 0, 1 0 9 3, 1 0 5 5, 1 
036, 953, 928. 
25 MMM 6 6 7 

t r a n s — N-^<^vvl— N- {4— [ (4, 7-^f;l/-lH-^^Y 
1 — jV — 5 — fAO tir^ls] v-^nA^^} 7?^ 

IR (neat) cm -1 ; 1 5 2 5, 1 4 5 2, 1 3 2 5, 1 2 0 1, 1 

1 0 3, 9 4 4. 
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mMFl 6 6 8 

c i s-N- {4- [ (4, 7-^f/l/-lH — r^/- — fA-) ^* 

SIMM 6 5 8 *T?#yt c i s-4- [ (4, 

5 -5 — f M Hr3tl/\ *st> n^^^-lyT $ >• (lOOmg, 0. 386 

mm o 1 ) (DV* J-;VTfr/VJ*T 5 K*g$t (2ml) \Z. h U $ ^ (108 

ju 1 , 0 . 7 7 5 mm o 1 ) „ fcf (32m 1, O . 4 2 9 

mmol) , 1—^^—3 — (3 - ^^7 5 7 t» — ^yl^aj?^ § 
F ♦ i&^it (83mg, 0. 433 mm o 1 ) , 1 - t Kn dp- h y T V* 

10 (5 8mg, 0. 4 2 9mmol) Sri|g?fo&P^.T^ift-e 2 0 H#R5^Lfc 0 

fc Q •>P*Wn'7h^7-f (^ n n/jvw»/;rf i o 0 : 2) K: 

TffMU c i s-N- {4- [ (4, 7-7^f;V-lH-^y^/-;V-5 
15 —- f/V) ^"=3r->3 i/^n^df-WW 7o^V7 5 K (13 4mg, 10 0%) 

IR (neat) cm -1 ; 1 6 4 1, 1 5 4 1, 1 5 2 4, 1 3 2 5, 1 
128, 1103, 943. 

20 ^^$cbfc 0 ^IM6 6 0T?#fcc i s-3- [ (4, 7-v^^/V-l 

H — T V^^— )V- 5— f/V) ^-^^] a^^i^-^T? ^^jg^^fflv^fco 
HJE0!l 6 6 9 

c i s-N- {3- [ (4, 7 —ZtfT-A'— 1 ;V— 5 -- fA) 

25 IR (neat) cm -1 ; 1 6 3 9, 1 5 4 1, 1 5 2 2, 1 3 2 3, 1 
101,1003,949. 

^T^LfCo flU »M 6 6 1 -e#fc trans-4- [ (4, 7 - ^ 
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MMM 6 7 0 

trans — N— {4- [ (4, 7 —V^f-As— 1 H — fy^^U- 5 

5 IR (neat) cm -1 ; 1632, 1537, 1525, 1325, 1 
20 0, 1111, 108 2, 943. 

mMm 6 7i 

c i s-N- {4- [ (4, 7 -v^^/V— 1 H-^f ^y*— /V- 5 — f/V) ^~ 

10 M^6 6 8-C#tc i s-N- {4- [ (4, 7 - ^VV- 1 H-^f >^ 
y— /P— 5— -Y/V) 3r^\A is 9 zt^*ri//U} -fv/^T^ K (1 1 6m g, 0. 
3 6 8mmol) ©rf7tKn77^ (5ml) fc>k3frfb P A7;V$ 
(70mg, 1. 8 4mmol) fc&D&T 5 BfP^P^« L7c c ^ h 7 t 
KD77^10ml?rMt*fiL^ o tK^T^TtK (76/* 1) , 4N-tK 

15 ift-fk:^ b y ?A3*c*g?fc (76/il) N 7K(230jul) SrlRifeSEjRaS < 

= 7:1:0. 1) fctilt, c i s-N- {4- [ (4, 

H— -Y yyy-^- 5 — -f/v) $r*f-i/\ is? n^^^/v) -n-7p tVi^T 5 >- 
20 ( 6 4 m g , 5 8%) £r#fc„ 

IR (neat) cm" 1 ; 1 5 2 2, 1 3 2 5, 1 2 3 2, 1 2 1 3, 1 

105, 939, 920. 

7 1 ©^fe^JpCTKJcfeSrff^i;v\ ^(Tfc^1-^»!J6 7 2 0flj^ft 

Sr^^cUfc 0 flU HIM6 6 9f#fcc i s-N- {3- [ (4, 7-v?^^ 
25 /I'— 1 H — T V^V— 5— f/P) n^^f v-7V} t'p^T? K 

6 7 2 

c i s-N- {3 - [ (4, 7-^^vP- 1 H — f>V^— 5 — 4 ?V) 
3r^l ^Zxi^x/As) -N-^ntf/VJ^y 
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IR (neat) cm -1 ; 1 5 2 4, 1 4 5 4, 1 3 5 6, 1 3 2 3, 1 
099, 1003, 951. 

mmm6 7 1 (D^m-m^xEcjfc&n^\ uT^^f-MMme 7 %<o\\&m 

^/&L7t 0 f&U H»j6 7 0t|#fctrans-N- {4- [ (4, 7 - 
HJfe^iJ 6 7 3 

trans— N- {4 - [(4, 7 — >M ^VV— 1 H — i "stf^/— ;V — 5 — -f 
/V) Jr*c*S\ u^^riy/U] — N — tVVT5[ ^ 
10 IR (neat) cm -1 ; 1525, 1327, 1200, 1107, 9 
4 1 . 

MMffl 6 7 4 

2- {c i s- 4 - [ (4-^f;v-lH--f^-;v-5--f;v) 7*r^ 
Z/\ n^^ci/sU} - lH-^f y-f^ K-/V- 1 , 3 (2H) -v^i/cD-g^ 
15 HJfe^J 4 0 2 -e#fc 5 - t Kp^V- 4 — ^ ^VW— 1 H-^T — ;V ( 2 . 

9 6 g , 2 0. 0 mm o 1 ) , MMWX^tz. 323 (a) 2- (trans — 4 
-kKn^^PA^) -lH-^y^VK-yV-l, 3 (2H) 
V (4. 90g, 20. 0 mm o 1 ) , MJ7i — y j > ( 5 . 7 7 g , 

2 2. Ommol) , 7f7t Kp77> (120ml) ®^i-7^T, V s 
20 yy^fcVV^/l^^W- f (4. 85g, 24. Ommol) 

3 o^mm^u^x^mw^o Ej&m&mm®., 1 n-tris^^- h y y 

^7jc?« (2 0 0ml) ^Dx.T7nn*7l/A (120ml) T 3 ©ttffi Lfc 0 

25 1 — 1:1) -C^ttStSrtti^tS^L, 2- {c i s-4- [ 

-1H — f^/-/V-5--f/V) ^-=^V] ^^n^^v/yv} - lH-^y^y 
K-A—l, 3 (2H) --y^-y (1. 7 6g, 2 3%) £#fc 0 
NMR (DMSO-d 6 ) 6 ; 1. 4 5-1. 7 2 (4H, m) , 2. 0 
3 (2H, d, J = 14. 1Hz), 2. 55-2. 67 (5H, m), 4. 
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05-4. 17 (1H, m) , 4. 59 ( 1 H, s) , 7. 16 ( 1 H, d, 
J = 9 . 0 Hz), 7. 19 (1H, d, J = 9. 2Hz), 7. 7 5- 
7. 88 (4H, m) , 8. 03 ( 1 H, s) , 12. 85 (1H, s) . 

mmm 675 

5 cis-4- [ (1, 4-^f/V-lH-^^y-/V-5 — ^i/] 

(a) 2- {c i s-4- [ (1, 4-^f;V-lH 

/v) ^-^ri/] is? n^^-^M - ih — fy-Yyyy-;v-i, 3 (2H) -S? 

^-^^•0^2- {c i s-4- [ (2, 4-v^^vV- 2H-^^y'- /V- 5 
10 — f/V) J^iX] v-^a-^vvV} -1H — f 3 (2H) 

— v^i/O-g^c 

»|6 7 4t#fcc i s - 2 - [4- (4-y^;V-lH {^<?^—;V- 

5 — (jVjr^Z/) cr^d^/v] -1H-- 3 (2H) — 
vo^V (75mg, 0. 200 mm o 1 ) ©v?^ ^l/*yVi^T $ K (1ml) !§ 
15 M^Jcl^^ (55mg, 0. 398 mm o 1 ) % 3 <7 4k* 3^A> ( 1 5 

n 1 , 0 . 2 4 1 mm o 1 ) £rjUI#cfrax_T 6 0 0 C~e 2 4 B#^# L7t 0 t&fti^t: 

^77^HCT, ^^-iJ-V/gj^c^/^ 2 : 1 <DZ7 9? is 3 > £ V 2 - 
20 {cis-4- [(1, 4-^f/V-lH-^y^/- 71— 5--T/V) 

v^n-^vvW -1H — f y^>yy—7U- 1, 3 (2H) (3 
1 mg N 4 0%) £r N ^dr^i/-g^^^7l/= 1 : l ©77^ *>3 V «£ V 2 

- {c i s-4- [ (2, 4-^f;V-2H-^y^Y- ^r^- 
f] ^n^^vvW 3 ( 2 H) -v 5 ^-^ (1 

25 3 m g , 17%) £#7t 0 

(b) c i s-4- [ (1, 4-vM9VV- 1 H--T^^y— 5 — fyv) ^~ 

2- {c i s-4- [ (1, 4-^f/V-lH — f 5 — f A-) 

ttiS] is? P^V/l'} -lH--fy-f^V-;l/-l, 3 (2H) -v^V 
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(3 0mg, 0. 0 7 7mmol) t3 0%^ (3 

n-r h???**- (y n H/jv^A/y ^7 — iV/T^^t— T?K= 100:10: 
1) fcUzflflfiRU cis-4- [ (1, — fy^/-;V- 
5 5— f^) ^-=¥i/] ^P^t^7 5^ (16mg, 8 0%) £r#fc„ 

1 H-NMR (CD 3 OD) 8 ; 1. 68 (6H, m) , 2. 05 (2 
H, m) , 2. 48 (3H, s) , 2. 82 (1H, m) , 4. 00 (3 
H, s) , 4. 4 3 (1H, m) , 7. 2 0 (1H, m) , 7. 29(1 
H, m) , 7. 9 4 ( 1 H, s ) . 
10 MMM 6 7 6 

c i s-4- [ (2, — 2H — ?V— 5— < J>V) 

7 5 (a) T*%fc2- {cis-4- [ (2, 4-^f;V-2H- 

-f^yv— — (M ^-^r->] v-yn^^y/W -lH-^y^y^v-^ 

15 —1, 3 (2H) (12mg, 0. 0 3 1mmo 1) |I3 0%^/V7 

5 / — (2ml) Sr&l&T 2 B#p B Wn^3S^E Vfc 0 mi£T&m&® 

— T7X= 10 0:10:1) fcJ: PJftJftU c i s-4- [ (2, 4-^y ^ 
7V— 1 H — T ^yy— /V- 5 — f M Or**/} ^/^n^t^^y (8mg, 
20 1 0 0 %) £#fc Q 

'H-NMR (CD 3 OD) 6 ; 1.71 (6H, m) , 2. 04 

(2H, m) , 2. 4 2 (3 H, s) , 2. 8 6 (1H, m) , 4. 16 
(3H, s) , 4. 16 (1H, m) , 7. 14 (1H, m) , 7. 35 
(1 H, m) , 8. 0 9 (1 H, s) . 
25 ^»J6 7 5 > 6 7 6 ©*ffit?Crgj£^*V\ ^Tfc*tHft^ij6 7 7 
— 6 8 0 <Dik&m&&f&\^fro 
6 7 7 

c i s-4- [ ( 1 4 - ^ 1 H-'f y^/- A—5— iV^) 
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1 H-NMR (CD 3 OD) 6 ; 0. 91 (3H, t, 3 = 7. 3 
Hz), 1. 27 ( 2 H, sex, 3 = 7. 4 H z ) , 1. 66 (6H, 
m) N 1. 8 3 (2 H, qu s J = 7. 4Hz) , 2. 0 2 (2H, m) , 
2. 48 (3H, s) N 2. 78 (1H, m) , 4. 34 (2H, t, J = 
5 7. 0Hz) , 4. 41 (1H, m) , 7. 16 (1H, d, J = 9. 0 
Hz) % 7. 30 (1H, d, J = 9. 2Hz) , 7. 94 ( 1 H, s) . 
MMM 6 7 8 

c i s-4- [ (2 ;*^vV- 2H->fy^/- /V- 5 — f/V) 

10 1 H — NMR (CD3OD) 5 ; 0. 9 5 (3H, t, 3 = 7. 4 

Hz), 1. 31 (2H, six, J = 7. 5Hz), 1. 67 (6H, 
m), 1. 95 (2H, qu, J = 7. 3Hz), 2. 02 ( 2 H, m) , 
2. 43 (3H, s) , 2. 8 ( 1 H, m) , 4. 39 (2H, t, J — 7. 
2Hz), 4. 40 (1H, m), 7. 12 (1H, d, J = 9. 2Hz), 

15 7. 37 (1 H, d, J = 9. 3Hz), 8. 12 (1H, s) . 

mmm 679 

c i s-4- { [4-^/V-l— (2, 2, 2 - MJ pi =f-;V) — 1H 

1 H — NMR (CD3OD) 6 ; 1. 67 (6H, m) , 2. 05 (2 
20 H, m) , 2. 5 0 (3H, s) , 2 . 7 9 ( 1 H, m) , 4. 4 6 (1 
H, m) , 5. 12 (2H, q, J = 8. 8Hz) , 7. 23 (1H, 
d, J = 9. 0Hz) , 7. 38 (1H, d, J = 9. 2Hz) , 8. 07 
( 1 H, s) . 
MMM 6 8 0 

25 c i s-4- { [4-^^yV-2- (2, 2, 2-MJ7;Vto^f^) — 2H 

1 H — NMR (CD 3 OD) 6 ; 1.66 (6H, m) , 2. 03 (2 
H, m) , 2. 4 4 (3H, s) , 2. 7 7 ( 1 H, m) , 4. 44(1 
H, m) , 5. 20 (2H, q, J = 8. 6Hz) , 7. 20 (1H, d, 
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J = 9. 3Hz) % 7. 43 (1H, d , J = 9. 4Hz) , 8. 26 (1 
H, s) . 

mmm 6 s 1 

c i s-4— [ — f y^y- /!✓— 5 — 4 M 

(a) 2 - { c i s — 4- [ (3 — ^n^e- 4-^^/V- 1 —T h 7 t Kn-2 
H-tf^>-— 2 — f/V-lH — f^^^/V— 5 — f/V) fr^i/] v-^n^^v^ 
71^} -1H — fy-f^V-;V-l, 3 (2H) -^X©^^ 

6 7 4 Ti#fc c i s - 2 - [4- (4-^ 9vV- 1 H— f Is^S-fls— 

10 5 --f/W-^i/) ^n^drvvl/] — 1 H f y V K— /V— 1 , 3 (2H) - 

(375mg, 0. 999 mm o 1 ) (DV'Jr^^ls (3ml) WWM^ 2 
N-7icm4k*r b V VJ±7km$ ( 1 . 5 m l ) &Ua*.1t 0 ?ki§TM^ ( 3 6 a 1 , 
0. 6 9 9mmol) <D 2 N-Tk^ffr?- h U ^ AtKSSS ( 1 . 5ml) ^f)P?U 
2 NFW*©ia^-X?aH^ U*:„ «SfPlEiStSt7K*^ h y ? AzKf« ( 5 m 1 ) 
15 x^ZJ— /UJ±BK£ V Tk&VfeizVtlo ^-PS—JV (30ml) *5£U«p-WV 
^tsXAsfrlsWt— 7KfP^» (3 8mg, 0. 2 0 0mmol) §r*P^-C^P^3M^ U 
7t c 2 p - h/t^O-^/V/Js 7kfP#7 ( 1 5 2 m g , 0. 80 

mmol) ^x.Tl(c2«Pilfji£Lt 0 «EET?8SKft-«*Lg^fe^^vSr 

20 mm&'g^^fCo 2-^ppx^> (5m 1) SriQ*.. $bt2H 

- 3, 4-v ? fc Kot"77 (14 0/j 1, 1 . 5 3 mm o 1 ) N p— 
/U7frl/m— 7M*4fc (38mg, 0. 2 0 0mmol) fctafcT 1 MFfSt^UfCo 

5vP=4 : 1) ttlfSltS^ii-J; ^ 2- {c i s-4- [ (3-^n^-4 
25 — t*^vV— 1 h^fc Kn-2H-t7y-2--f;V- 1 

5 — f/P) ^-=^i/] ->i7T3^^^7P} -1H — f 7-f 3 (2 

H) — (16 2mg, 30%) &r#fc 0 

(b) c i s-4- [ (3-^13^-4-^^V- 7V-5--T 
7P) v-^ ^<Z?-^^c 
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2-{cis— 4-[(3 — zfn=£ — 4-?i.^ju- 1 — =T h7t Kn-2 H — 

t°7^- 2 — -f 1 H f/V) ^-^riX] v^n-^vvW 

-IH-'fy-f^/wP-l, 3 (2H) -v^V (15 4mg, 0. 286 
mmol) ©^^nnpt^^^s^ (7. 2ml) tMJ7/^D^i (1. 8 

5 ml) Sriq^LT^atJi-c l R#P^a#b/c 0 £SfnmW*^T^j£$r#itU mwt^ 

^«rf*Lfco rrt3 0 %^ 5 >--^f y (10ml) £r#0 

X.X 3 Bf P^M^bfc 0 ^§rW5feb/c#, z/ V Xtfjl'X 7A^pv^77 
n p ^ / -^/7^ ; &=T*= 1 0 : 1 : 0. 1) MTJlft&l 

t§r c i s - 4- [ ( 3 -y^d^E- 4-^^/1^- lH-^y^/V 

-5 — f/U) ^-=¥->] =3rih>-T^ ^ (7 0mg, 7 5%) Sr#fc 0 

1 H — NMR (CD 3 OD) 8 ; 1. 7 1 (6H, m) , 2. 06 (2 
H, m), 2. 6 9 (3 H, s) , 2. 9 3 ( 1 H, m) , 4. 44(1 
H, m) , 7. 19 (1H, d, J = 9. 0 Hz) , 7. 2 9 ( 1 H, d , 
J = 9. OH z) . 
mMffl 682 

4 -^/v- 1H-4 Z/5?^f—;V— 5 —Or— ;V(O^^L 
(a) 1 — T t Kc- 2 H— fc°7 V— 2 — <4As— 5 — (fF7tKP-2 

h- t°7 ^- 2 — Y;^^^) - 4 - tr — /v- i H — < >?*y*—/^(D^j& 

0 7 (a) 4-7*n ; e-l-7h7t Kn-2H-lf7V-2-^;P 
-5- (7f7tKD-2H-f7V-2 — f/W-^i/) -lH-fy^/^ 
(2. OOg, 5. 2 5mmol) s h V ( 1 . 8 3g, 5. 

7 7mmol) , Th^^c* ( h V y^^/l/ftx 7 -f » ^ W J* (6 

0 6mg, 0. 5 2 4mmol) ©ffi^ftSr h;Vxy (2 6. 0ml) KlDl 
ig^T. 5 B#r^f*?Sa# L fc 0 -7" h ^ x (M)7i-;V*77^y) 9 v 5 *7 
A (2 0 2mg, 0. 171mmol) VMW^MT * & tC 3 B$|K!ftffi$ 

#Lfc Q 7££PfK S^xfA^RLTl 0%T^^-T7k&MzLXW:WL, ±9 
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t Kn- 2H-t°7^- 2— Y/I^- 5 - (fh7t Kn-2H-k°7>'-2-^ 
~ 4 - fcf~/V- 1 H — f /V ( 1 . 3 5 g , 7 8%) £r#fc 0 

(b) 4— ^tVV- 1 t Kcr — 2H- t°^>-- 2 — fW— 5- (T b 

5 7 t Kp- 2H-tf7V- 2--f/^^-» -ih — fy^V-;wM 

1 b7t Kn-2H- 2— f/P-5- (T b =7 t Kn- 2H-t? 

7^-2 f/V^v') -4-tf— /V- 1H-- < J>\<> (1. 3 5g, 4. 

1 1 mmo 1 ) ©S^^tVV (40ml) SSftfc: 1 0%-/^^^/*-^ 
( 5 0 %^7km, 5 0 m g ) Sr7K*#B!MT, £3&firjBET? 6 ^fS»# Ufc 0 1 0 
10 ti> (5 0%^tK#I, 6 7 0mg) SriiJB L $ b K 1 . 5 

B#Wm^ Ufc 0 ty-Yb 5ifi> ^ * / — A-^LfcfL 5$^WILT 4 - 
a^^-jv— 1 — 7=- hyt Kn-2 H— tf^>— 2 5 — (r f7t 

H-fc°^>--2 — r/^^v-) -lH-^fy^Y-^ (1. 4 1 g) £r#fc 0 
( c ) 4 — oc^vv- 1 H — f I'd? -/—As- 5 
15 4-xf;V-i-ff7t Kn-2H-^7^-2-^;V-5- (T b 7 t K 
P-2H-lf7V-2 — f/V^-» -lH-^^-/P (1. 4 0g) 
F7kKP77^ (5. Oml) £tK (2. 5ml) ©ig-^^fcSSliS U h 
U ^7V^" n S^H (10. Oml) SriP^l^-e 2 . 5 B$|HH!jy&3f# b 7t 0 2N- 

20 U -5i^ MHitSSt fCft4j^ilt:#fc 0 v- y 77 9 J*? v-? b 4 — 

u P ^^A/gm^yV^ft) t'UlL, 4 -rc^/V- 1 H f 

A/-5-^-;P (3 14mg, 4 7%) ^6felflcf: tT#fc„ 
1 H — NMR (DMSO-d 6 ) 6 ; 1. 15 (3H, t, J = 7. 4 
Hz) , 2. 80 (2H, q, J = 7. 4Hz) , 6. 92 ( 1 H, d, J 
25 =8. 8Hz) , 7. 15 (1H, d, J = 8. 8Hz) , 7. 92 ( 1 H, 
s), 8. 7 2 (1H, s) , 12. 69 (1H, br s). 

^»J4 o 7©#Ski:iapCTSJS£rfT>5;v\ J^T^-Tl^feM 6 8 3, 6 8 4 
(Oih^%S^m. bfc 0 fcfc b«fjij 6 8 2 r*#7b 4 -^*f~>V- 1 H — f is? 9 



WO 02/100833 PCT/JP02/05609 

325 

mMM 6 8 3 

1 H — NMR (CDC 1 3 ) 5 ; 1. 30 ( 3 H, t, J = 7. 5Hz) , 
1. 65-1. 7 7 (2H, m) , 2. 00-2. 07 (2H, m), 2. 
5 6 6-2. 7 5 (2H, m) , 2. 98 (2H, q, J = 7. 5Hz) , 3. 
14-3. 21 (2H, m) , 4. 23 ( 1 H, m) , 7. 12 (1H, d , 
J = 8. 8Hz) , 7. 26 (1H, dd, J = 8. 8, 0. 92Hz) , 
8. 0 6 (1H, d, J = 0. 9 2Hz) . 

mmm 6 8 4 

10 5- (TirV-^-4— 1 H — f J^V— 

1 H — NMR (CDC 1 3 ) 6 ; 1. 28 (3H, t, J=7. 5Hz) , 
1. 54—1. 67 (1H, m), 1. 82-2. 20 (5H, m), 2. 

82-3. 12 (6 H, m) , 4. 45 (1H, m) , 7. 0 7 (1H, 

d, J = 9. 0Hz) , 7. 24 (1H, dd, J = 9. 0, 1. OHz) , 

15 8. 05 (1H, d, J = l. OHz). 

mmm 6 8 5 

4 -4 yzfv tvv- l H-4 5 -Jr— rw&fo 

(a) 2- [1 —T f7t FP-2H-tf7^-2- f /U- 5 - (Th^t F 
n — 2H— tf7>-— 2-^yP^-=3rv-) -1H — f isjfS*- /U— 4 — f/l/j 7°i=r^ 
20 V - 2 - 

5^»!J6 0 7 (a) 4-^P*-l-rh7t KP-2H-t°7^-2-^;l- 
-5- (rh7t Kn-2H-t 0 7y-2-^;^>-) -1H — f >-^V— As 
(3 . 8 1 g , 10. Ommo 1 ) COT f7t Kp77^ (50ml) — 
7 8^31, 1. 5 7M n-^^JV^^J^ (7. 6 4ml, 12. 0 
25 mm o 1 ) Sr^TCfc 3 O^fffl. - 7 8°C-T?{£#^ TthV (1. 10ml, 
15.0 mm o 1 ) Sr^T L-78 °C"e 1 H#P«tfHft# Dfc c t*#^L, 
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H _ x»mu u 2 - [i-7h7tKn-2H 

- 2 —^fls— 5 - b7 t Kp- 2H-fc°7^- 2 — f 7l^3r>') - 
lH--f>'^/-/V-4-^;V] 7'n/^-2-^ (2. 4 6g, 6 8%) 

5 (b) 4 — f y7°a tW- 1 —T £ Kn- 2H-t p ^> / - 2 — f/V-5- 
(Tf7tKn-2H-t'7^-2 — fy^dr^) -lH-^>^/-/K ;&t^ 
4--f y^utf/V-l —7- b7t Kn-2H-t 0 ^V-2-^7l^- 1H — (>-j? 

y*—)\s- 5 —^-—71/0-^^ 

jr~h? ^7^2- [ 1 -T h7t Kn - 2H-t°7>-- 2 — T 7V- 5 — 
10 (7 1 h7t Ktt-2H-t°7>--2-^yV^-df-iy) 

-Y/i/J /n^y- 2 — /V ( 1 . 9 2 g , 5 . 3 3 mm o 1 ) ©x^? y — /U 

(26ml) Sgfjftfc 1 0%— s*=7x?yj*/$>— (50%#7K^, 1. Og) 

Sr^Px., 6 0°C, 3 0»BE©7K*#H«Tt?5NFMi**^b^:, i?7-f y 

15 n^h^^y — (^^i^^/^^^/V-e^ttO fill, 

fcVl— 1 — 7 1 h7fc Kn-2H-^7 7- 2 — {jV— 5 - (ff7tKn-2H 

— fcf^V— 2 — -lH-^y^/-/V (3 0 1mg, 16%) , X 

U? % 4 f y^cr 1 t Kn-2H-t°7 7- 2 — f/V- 1 H f 

isjfy^-A'— 5 — Or—fr ( 5 8 6 m g , 4 2%) £r#7e 0 

20 (c) 4— T yy°cr tf/U- 1 H — < >^ y— 5 — %—A'<D&$L 

4— Y 7/n tVV- 1 h5t KP-2H-lf7^-2 — f /V— 5 — h 

7t KO-2H- tf7^- 2 f/V^-=3r^) -1H^7^/^ (3 0 1mg, 

0. 8 7 1mmol) , M 4 — >f y y°n t>- 1 -7" h 7 t - 2 H— fcf 
7^-2-Y;l/-lH — f^y*-;V-5-t-/V (5 8 6mg, 2. 25 

25 mmo 1 ) ©I^M^on^y (2 6ml) gtttr, M)7;l/^n^ 
Bfc (6. 5ml) ^q^^a7?4B#^f*?M#Lfc 0 Sf^xf /H^-f f^LT^ 

fp^stTk*^- b y y ATK-e^fp u ^Bft^^wsffl lt^stMM-^ y^ ? at? 

y- (y n a /iN7i/A/ / ^rc^7V-e^ai) T?$t#U 4 — f y y°n \fjv- 1 H- 
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5 -ir—/\y ( 4 3 0 m g , 7 8%) gr#fd 0 
1 H — NMR (DMSO-d 6 ) 6 ; 1.48 (6H, d, J = 7. 2 
Hz) , 3. 59 (1H, sep, J = 7. 2Hz) , 6. 95 (1H, d, 
J = 8. 8Hz), 7. 20 (1H, d, J = 8. 8Hz), 8. 16 (1 
5 H, s) . 

mMM 6 4 0 ( a ) Kl$ C-C^J^^^V\ J^Tt*t»J 6 8 6-689 
tfMfr^Sr-^ bfco ±fc 6 8 5 ^r#7c \f;V- 1 H - -f ^ 

&-J—>v- 5 -a— ^WMKM^^tr-o 
MMFl 6 8 6 

10 trans-3-[ (4 — f V \£A<- 1 H — f )\>- 5 — fA) ^^r 

IR (neat) cm -1 ; 2933, 2866, 1230, 943, 91 
4. 

HJi^J 6 8 7 

15 c i s — 3- [ (4-^T y7°n tf/V— 1 H — f l/^^^-JV— 5 — f/V) Jr^c^l 

IR (neat) cm -1 ; 2 9 3 1, 2 8 6 2, 1 2 2 1, 1 0 3 0, 9 
4 1, 9 0 8. 
6 8 8 

20 trans— 4— [ (4 — f y/n 1 H — f ;V- 5 — -f/P) tf-dr 

IR (neat) cm -1 ; 2 9 3 3, 2 8 6 4, 1 2 2 5, 1 0 4 5, 9 
4 3, 9 0 8. 

mmm 6 8 9 

25 c i s-4- [ (4 — fyy'nfcVl'-lH-^y^y- A"- 5 — <jl<) 



IR (neat) cm^ 1 ; 2 9 3 1, 2 8 6 6, 1 2 2 3, 1 0 3 6, 9 
3 9, 9 0 6. 

mmm q 9 0 
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5 - t Kn^f - 1 H--f lsjf*S—As— 4 -TJA-/}^ b y 7KZ><£-j£ 

(a) l-7f7tKn-2H-t7>--2-^/V-5- (rf7t Kn-2 
H-fc^V- 2 — f/W-^-» -lH--fy^/-;V-4-^^ h y /V 

^»!]6 0 7 (a) -T?#fc4-:/n^— 1 h^fc Kn-2H - t°^^-2 
5 (rh7t Fn-2H-k°7y-2— f/^^) - 1 H — 

y'— 7V (763mg, 2. 00 mm o 1 ) N 3 VQM ( I ) (76mg, 0. 4 
0 mm ol) , v-T W^T" MJ^A (4 1 2 m g , 8. 40 mm o 1 ) „ RXf s 
Tb^^X (MJ7x=^*^7>fy) ^9^^ (240mg, 0. 208 
mm o 1 ) (Dm&Sfo&Zfu \f$r— MJ/V (10. 0ml) T?JPS3ffi*T 1 6 B# 

jfi. ^jEStlfi L «r#fc„ y # <7"VV7J 5^o-rf^7-f- (^=¥ 

f-V/I^^^-/V^t±i) "CttJttU l-fh7t Kn — 2 H— ^- 2 — - f 
(rh7t KP-2H-t°7^-2-^;^i/) -IH-^y^Y- 
15 /V— 4— 7J/V#— MJ/V (2 5 4mg, 3 9%) £r#fc 0 

(b) 5-fc Kp^V-IH-'T^/- ,v-4-7J/l^— b y/W 

1 — t 1 b7 t Kn-2 H- 2 — f 71^— 5 - (r b7t Kn-2 H— tf 

7>- 2 — f/^^^) -1H — {^^-4-*/^=^)^ (2 2 7 
mg, 0. 6 9 3mmol) ©7>pp^7 (6. 5ml) USt M/ 7;^ 



20 uwm (i. 5mi) ^smtl, $e>^iat?i. 5^ra^jaa#b^ 0 

Tfl^%£r#7c 0 v- y 7J ^7J 7A^n?^07^ C^f" ^/gf&rc^ 
7VT;i§ffi) T'ilL5 - fc Kn^^~ 1 H — f 4 -#7l^^ h y 

25 ( 1 0 8 m g , 9 8%) Sr#fe 0 

IR (neat) cm -1 ; 3 4 0 4, 2 2 2 4, 1 1 4 7, 9 3 7, 9 2 
8. 

mMW4 o 7 (D^micmzxRi^^^\ &>TK^-tm&M6 9 1 
vtc 0 tcfcvmrnm e 9 0 tut 5 - 1 kp^^- 1 h-^ >-^v— /p- 
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mifcm 6 9i 

1 R (neat) cm -1 ; 2933, 2211, 1495, 1313, 1 
5 2 4 6,9 3 1. 

MMM6 4 0 (a) fclgCT£tJE££r*T&V\ £tTte^i-HifeM6 9 2-695 
<Dj^#j^^ bfc 0 fc/c UjUJSfiJ 6 9 0 -e#fd 5-t Kn=¥^-lH-^f >^ 

/V- 4 — ;&/Vaj?=. b U 7l^Il!q4fcJiWc 0 
H»J 6 9 2 

10 trans — 5— [ (3-T5/^n^>;l') ^-^V] -1H — { >-&y*— 
;v— 4 — J];\s7$=. MJ;l/ 

IR (neat) cm -1 ; 2933, 2218, 1497, 1308, 1 

2 4 0,9 4 1. 
MMM 6 9 3 

15 c i s-5- [ (3-75 Si/fu^ — 1H — ilsf'S—A'— 

IR (neat) cm -1 ; 2 9 3 5, 2 2 1 6, 1 4 9 7, 1 3 1 1, 1 
2 4 2, 9 4 5. 
Ifefef^O 6 9 4 

20 trans-5— [ (4-7$7^o^^) -1H — fy^/- 

IR (neat) cm -1 ; 2922, 2208, 1489, 1313, 1 
2 4 8, 9 3 5. 

mMm 6 9 5 

25 c i s — 5— [ (4-75 7^n^i/;v) ^^r^] -lH-^V^/^- 

IR (neat) cm -1 ; 2 9 2 5, 2 2 1 3, 1 4 8 7, 1 0 5 3, 1 
Oil, 930. 
HWJ 6 9 6 
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5- (THs<>-4 — i AsOr^S) — 1H — fy^/ t -;P-4-^#? K 

mmm & 9 1 -e#7t 5 - ct^^>-- a -^/u^-^-y) - i h— y >-^v— ;v 

— 4 — h y /l/ ( 9 . 2mg, 0. 0 3 6mmol) Ot-^;-;V 

5 (2 ml) mWifcfrmkJJ V V J* lOOmg) £rgi&-t?«&bq U Jpffe 

M^T 3 0 B#P B mm# b fc D ^7 — b T 5ifl, ttft» 

2 8 %T ^^-T7jc-C^m) tiSL5 - (Tif^>-- 4 — { Asttis) - 1 H 
— T 4 -AAstf^V- 5 K (2. 5 m g , 2 5%) 3r#fc 0 

10 MS :m/z = 2 7 5 (M+ 1 ) 

J£3fe0!l6 9 6©:£&fc:l|IDTS/fe&?TfcV\ OTfc^f-IIJfeM 6 9 7©<ffc<£4fc 

6 9 7 

c i s - 5 - [ (3 -T 5 7 f# vj^^^jV) $r**/\ - 1 H — f ^^^—)V~ 
15 4 — ^7/V^=3ri?-3: K 

M S : m/ z = 2 7 5 (M+ 1 ) 
MMffl 6 9 8 

2- [4- [ — f >-^V— ;P-5 — f/V) is? n 

^=3f->/V] -1H-- fy^yK-;V-l, 3 (2H) -v^^<D^$c 

20 S3*T\ H»J3 8 5 (b) T?#7t2- (4- 1 Kn=3r^v-^t3^^i//V) - 

3 (2H) -v 5 ^-^ (1. 2 3g, 5. 0 1 
mm o 1 ) N mM#\4 6 9 t#t 4 1 YL-4 l/jf-S—A'— 5 

71/(0. 906g, 5. 5 2 mm o 1 ) t 9 0 % — ^7/ 7* =f-U>- h V — n— ~Z? 
fM7$7y (16 1g, 6. 0 2mmol) (2 0ml) 

25 U 5^TOS5S^Ufc 0 ifi^ILt, SiifeSKfcTkt 1 N-TKM-f^ h V >7A 

^nvh^77^- (n-^= 3 rf->/ / I^^i^V= 2/1 , 1 / 1 X'Wttti) T?ft 
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M%f?? ZLkX\ 2- [4- [ (4-^h^-lH-^^/-;v-5-^ 
M 3r*i/] is? pr^^vyi/j - l h — f y^f > K— /v— i , 3 (2 h) 

is ( 1 . 2 9 g , llX* 6 6 %) £r#fc 0 

IR (neat) cm -1 ; 3 3 7 3, 2 9 4 9, 2 3 6 0, 1 6 9 7, 1 
5 5 0 8, 1 3 7 5, 1 3 5 0, 1 2 3 8, 1 2 1 9, 1 0 7 6, 1 0 3 5, 1 

0 18. 

WM\Z.mM¥\ 3 8 5 ( b ) Tffc trans-2- ( 3 - fc Kn'JfV^ 
^S^) -1H— f y-i>V-7^~ 1, 3 (2H) -^ty^^T, »J6 
9 8©^iC?CTKJt£:^V\ »#J6 9 9 (Dit^^S^L-tCo 
10 HJfetftJ 6 9 9 

2- [c i s — 3 - [ (4 - / h^r^y— 1 H < J>V— 5 -/A-) ^"^r 

is] is? n^=3r-Wl/l -lH-^y-fyK-^-l, 3 (2H) -v?;^ 
IR (neat) cm -1 ; 2358, 2343, 1701, 1508, 1 
3 7 3, 1 3 4 9, 1 2 2 8, 1 0 8 7, 1 0 3 3. 

15 mmm 700 

N- [cis-3- [ f ;V- 5 /V) 

i/} n^-^-iy/V} -N, N-^W5 ^ • 1 i&gfe&O-g-J^; 

T\ H#£M 5 8 3 TWc c i s-3 - [ (4-^ h^-lH-f 
— ;V— 5— I'yV) n^^f-lh^T^ ^ (lOOmg, 0. 383 

20 mmo 1) k 3 6 %-*;VA7;^rt K ( 1 6 O m g , 1. 9 1mmol)^T 
irh-hy 7 V (2ml) k*?;—^ (2ml) fcMU ll&t2 0«tl 
ZsT /7Kmit^^m~r hV (4 8mg, O. 7 6 5mmol) £gj;g£(0. 
2ml) ^*0^i, ^S-C5B#r B 1ii#L7t 0 MJfclfe^ a a *^A^P^r#f? L N 

1 N-^Km^ h y ?j**mm, ?Kkmmik^xm^k^^ m^mm^?^ 

v/!i*^*7^^n-7 ^77^- (^nn*M/^^/-;P=2 0/ 1 , 
^ n a ^ y -;V/7y^=-77K= 2 0/1/0. 1 "C^ti}) TltS^ 

drf->-^^P^Tii#^, ^ffiT-e^^*-r^*r\ N- [c i s-3- 
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[ (4-^h^-lH-<y^;V-5 — < JV) ^r^xy~\ n^iz/p] 
-N, N-^f/V7^y- 1^^ (4 3mg, i|X^3 4%) &#fc c 
IR (neat) cm -1 ; 3600- 2100, 1508, 1380, 1 
3 5 2, 1 2 3 0, 1 0 8 9, 1 0 3 5, 9 6 2. 

5 %mn 7oi 

N-^^vi— N- Cc i s-3- [ (4-^ 

<i /V) Jr5r-y\ */#vx^ *r*/A'] T % > • 1 ±feBii£<D^j3c (a) N- [c i s- 
3- [ (4—7* b d rv'-lH — f ^yy— As— 5 — T/H t^S/] iXi7n^^> 

10 mmr, MMM 5 8 3 t?#fc cis-3- [ ^V- 1 H-^ 

— 7V— 5— ^71-) t^V] a^dr-^VT 5 7 (lOOmg, 0. 383 

mm o 1) £rN, N-^fMM7 5 K (3ml) JZl|g»U, (25 
H 1 , 0 . 4 2 1 mm o 1 ) t MJ ^7VT ^ (107/jI, 0. 765 
mmol) ^^P^T, itV^-C 1 — a:?vV— (3- (3'-^W5/^n 

15 \£M jJA'tfifJ 5 K • 1 ±M*£ (81mg, 0. 421 mm o 1 ) t 1 — K 
a^>^/MJ7y-;V (5 7mg, 0. 4 2 1 mm o 1 ) ODtt, IfiT 4 
2 lB#Wflfct#U;fc 0 • 

1 N-7»fbt- h JJ !>A7j<^£;to];tT 3 OfrnWiM, ^xf;K'3@itii U 

* 7 — A-= 1 0 / 1 -Vmm) T'»I^^iT% N- [c i s-3- [ (4- 
^ i H--f l/pV— As— 5 IV) f^n^^^l/j 7*-fr h T 

5K ( 1 0 6 m g , i» 9 1 %) ^#fc 0 
25 (b) N-^^VV-N- [cis-3 - [ (4-^ h^-lH — f V^V— 71^ 
- 5 - ^/V) ^-^r->] p-^vvl'] 757-1 4£S8ft©<£j5ft 

^*T\ N— [c i s-3- [ (4-7< 1 H—f "^W— Jl— 5 — f 

7V) t^->7] 7tf7 5 F (106mg, 0. 349 

mmol) f h7kKP777 (5ml) yfcSJ'ffc !J ^ £ A 5 =• £ 
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A (2 7mg, 0. 6 9 9mmol) &%Q%_, ^(DWfo 4 0#r»S®»ftT-Q?ft# 

4 N-zk^bf" h JJ £.Mc$&ifc (68/jI) (2 0 0^1) Srip^t 

*^5A^n^ h^7-f- (T-fe f — b y^/T^t— T7jc= 1 0 0/0, 
1 0 0/2, 1 0 0/5T« ^SfiRSrfrofcffe, y^ot>7/Vn- yWH 

-N- [cis-3- [ (4-^ f^-lH-^y^V- f/V) 
10 iX] v^i7 n ^ df V/V] 7?y - 1 ( 4 0 m g , I» 3 5 %) 

IR (neat) cm -1 ; 3600- 2300, 1583, 1508, 1 
452, 1382, 1350, 1228, 1 0 91, 1036. 

mmm 702 

N- [ c i s - 3 - [ (4 h^is- l H--Y l/PS— A— 5 f 7V) 

15 ->] — n— tr/w^ ytoM 

(a) N- [c i s - 3 - [ (4—* f^f^-lH/^V^-5 — f/P) 

HlffT, »i5 8 3U#fcc i s-3- [ 
— 71^— 5 — 1M 3r*cl/\ is? n^df-f~^T5 V (lOOmg, 0. 383 
20 mmo 1) ^N, N- ^7V/Jn71^T 5 K (2ml) fclSRiBU ¥JrZ/ffe 
( 3 1 ju 1 , 0 . 4 2 1 mm o 1 ) thV ^ (107^1, 0. 76 

5mmol) %1MzlXs t^i:i-xf;U- (3- (3' - ^v^T 5 / ^"u 
\fM ZuV7$?J4 5: K • 1 iSSlit ( 8 1 m g , 0. 421 mm o 1 ) H-fc K 
n^i/^yyh];7/-;V (5 7mg, 0. 4 2 1 mm o 1 ) %M?IT, Sfflt? 
25 2 4ffl|#Lt Tk^DtT, H^fct^vV-C 3 IUttfcB U BT^^^vVJi 

— (^nn^V^^/^= 1 0 0/0, 1 0 0/2tfHi) 5 
N— [cis-3- [ (4-* F^r^- 1 H - -Y A,- 5 
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M Jr^i/~] l/?u^5r*y)V\ -?xi*^T% K (1 4 lmg, Ifespl 1 6%) £r 

(b) N- [c i s-3- [ (4-7* h=3fv/- 1 H — T l^V— 5 — ( /U) 

5 S*T, N- [c i s-3- [ (4-^f^>-lH->f^-;V-5 — f 
/W) ^v-] i/^a^^] y°nr^^T5: K (14 lmg, 0. 444 
mm o 1 ) Th7t (7ml) Ti§Ul?U 2k3j*ffc U ^ 17 A T/V ^ = !7 

A (84mg, 2. 22mmol) Sr^O^., ^(7># 2 B#P«?f&31^T^»# b7c 0 
*^iLT> S^«^T h 7 k Kn 7 7 ^t'f |? LT, zk ( 8 4 n 1) ^*P^-C 

io 4 n-tkm^ h y <7 j^iimw. (84 M d ( 2 5 o ^ n s^*. 

1 0 0/2, 1 0 0/5T*fffl) -e*t®i£rtT5 r. £: "C\ N- [c i s - 3 - 

15 -N-7°a tT/VT5 ^ (57mg, I|X^42. 3%) =£r&t-fe^ — /V£ bT#7c 0 
IR (neat) cm -1 ; 2933, 2856, 2360, 1508, 
1 3 8 8, 1 3 4 8, 1 2 1 8, 1 0 9 5, 1 0 3 4, 9 2 0. 

mMM7 0 2 (a) <£^fc^CTHJ&£fTV\ ^^117 0 3, 7 
0 4 (D4k&!$9%:&tfZVfc 0 

20 HJfeM 7 0 3 

N- [ c i s - 4 - [ (4 h^v^— 1 H-4 Z/^V—JV- 5 --f M 
%/\ n-^vvKl T1rhT5 K 

IR (neat) cm -1 ; 3 2 4 1, 2 9 4 4, 2 3 5 8, 1 6 1 6, 1 
5 6 0, 1 5 0 6, 1 4 0 0, 1 3 3 6, 1 3 2 5, 1 2 5 7, 1 2 2 5, 1 1 
25 24, 1101, 1039, 941, 908. 
MMM 7 0 4 

N- [cis-4- [ (4-;* h d rv'— 1H f A*— 5 — <M ^t^r 

IR (neat) cm -1 ; 3 3 0 0- 2 7 0, 2 3 6 0, 1 6 3 7, 1 
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5 0 6, 1 3 4 0, 1 2 5 2, 1 2 2 7, 1 1 2 0, 1 0 9 5, 9 2 9. 

mmw7 0 2 (b) <Dj?mz&KXBa&&fT\,\ wri^-tmmm 7 0 5 <oit 
&®%&&.\sit 0 mu mmm7 0 3«n- [ c i s -4- c u-^ 

i/- 1 H — f /V- 5 — f AO v-^ n^^VA] Tir hT $ K£r 

5 M^ffiWco 
7 0 5 

N-^A-N- [4- [ (4-^ h=3r->- 1 H — — f/V) 

IR (neat) cm -1 ; 2 9 5 0- 2 3 0 0, 1 4 9 5, 1 3 5 0, 1 
10 290, 1225, 1209, 1021, 970, 923. 

»j7 0 2 (b) (D^mz-m^xRfo&n^\ sxTi^-tmMm i o 6 

^Sr^U/do {HU O 4T?#fcN- [c i s-4- [ (4-^ f^r 

15 HJfeM 7 0 6 

N- [4- [ (4-^ h^riy- 1 H-4 >?*S— ttiS] is? u 

*SJV\ - N — 7*xi \£;\>T 5 1/ 
IR (neat) cm -1 ; 3 1 5 3, 2 9 3 1, 1 5 0 6, 1 3 4 8, 1 
221, 1091, 939. 

20 mmn 700 <o^mz.m c-cbos^tv \ ziTi^-rmmm 707 <d%^^ 

-a-J&Lfco {I.U HJfe^J 5 8 5 -C#fc c i s-4- [ (4-^ f^v'-lH — f 
HJfefll 7 0 7 

25 N- [4- [ (4-^ h=3r->-lH — fy^/-;l/-5-^/l/) ^"dr->] ^ cz 
^=^r vvV] - N, N - f;V7 5 V 

IR (neat) cm -1 ; 2 9 4 0, 2 6 5 1, 2 3 6 0, 1 4 9 8, 1 
3 8 7, 1 3 5 1, 1 2 3 2, 1 0 3 3, 1 0 1 8, 9 3 3. 

mmms 9 1 <D^m^m^-xR^n^\ txr^^-tumim 08-712© 
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te-a^^J&Lfco fcfcU 1 lt#fcc i s-3- [ (4-p^A— 

ih — (isjr*s—ji'-5-'tA>) i/^n^ 5 ^jiasH-Jiv^ 

^Jfc{?iJ 7 0 8 

N- {c i s-3 - [ (4-^^-lH-^y^^-5 — f/P) 
5 v^n-^^W ^V7 5 K 

IR (neat) cm -1 ; 3 2 7 8, 3 1 7 8, 2 9 4 8, 2 8 6 5, 1 
6 3 3, 1 5 4 2, 1 5 1 3, 1 2 1 4, 1 0 8 5, 9 5 4. 
7 0 9 

N- {c i s-3- [ (4 - ^ f ;v- l H-^f y^y^/v- 5 - ^^) Orals'] 
io is? n<^^zsM ^y^yj? K 

: 190—193 °C 
HJfe^il 7 10 

N- {c i s-3- [ (l/jflS—A'—S—'iA') 

15 BlJ^t : 2 4 2 ~ 2 4 4°C 
HifeM 7 11 

N- {c i s-3- [ (4-^f/V-lH yV- 5— f/V) ^i/] 

IR (neat) cm -1 ; 3 2 9 7, 3 1 7 2, 2 9 4 0, 2 8 6 5, 1 
20 627, 1540, 1083, 950, 694. 

mmm 712 

N— 2 ~, N~2~v ? ^^/^-N~l (cis-3- [ (4-^f;V-lH 

— f >^V— }V- 5 — f /V) ^~=¥->] v-^ a— ^sAs} jf U v^VT 5; K 
IR (neat) cm -1 ; 3 2 8 6, 2 9 5 0, 2 8 1 5, 2 7 6 5, 1 
25 646, 1525, 1513, 1216, 1085, 952. 

&m^fz-o fcfcU HJfe0!l7 0 8T?#fcN- (cis-3- [ (4-^^/V-l 
H — i is&^S — ?v — 5 — (/is) tir^f] v^n^^vvW ^V7 5 K^M#{c 
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MMM 7 13 

c i s— N-^vV— 3 — [ (4-^f/W-lH-^y^/-;l/-5 — 1 jV) 

IR (neat) cm -1 ; 3 2 7 0, 2 9 3 7, 2 8 5 8, 1 5 1 7, 1 
5 209, 939, 792. 

^bfc 0 fcTcU Iti7 0 9-C#tN- {c i s-3- [ (4-^^V-l 
10 7 14 

c i s-3— [ (4-^^/1^- 1 H-^T /V- 5-^f/I^) -N — 

IR (neat) cm -1 ; 3 2 4 9, 2 9 2 9, 2 8 6 3, 2 7 6 1, 1 
517, 1220, 1091, 937cm- 1 . 

15 mmn 399 (D^m^mcxRjt^n^\ uTK^-rmmm 715 cow^m^ 

^)5feU7Co fcfdL^ MMM7 1 0T?#fcN- {c i s-3- [ (4-^^/1—1 
H — {^y-;l/-5 — f/V) p^i/^ 

^Jfe^iJ 7 15 

20 c i s-N- v^^^/ls^^M -3— [ (4-^f;V-lH — <^&V 

— /V-5-^v) ^v-] ^n^fyT^ 
: 140 — 142 °C 

HJfe0!l3 9 9 (Djjm^m^XKfo&ft\s^^ SXTl^irmMm 7 l 6tfMh;^£r 
^U7Co fcfcU ^»J7 1 K*HtN- {c i s-3- [ (4-^^W-l 
25 H — — ^iX] 5^ ti^^i/sU} 5 K^rH^Sf^ 

^fe#>J 7 16 

c i s 3- [ (4-^A— 1 H-^^V^V- 5 — i jV) 
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I R (neat) cm -1 ; 3255, 2929, 2854, 1521, 9 
41, 746, 700. 

mmm i n 

c i s-N- (2-^nn/<yi/;V) -3 - [ 

IfeWJ 4 11 T*#fc c i s-3- [ ( 4 - 7< 1 H-^f 7V- 5 - 

4 /I*-) X-^-Z/l ^PA#y7; v (i o Omg, 0. 4 0 7 mm o 1 ) <D^ 
J>V (5m 1 ) Wl:2-^Pn^yX7^7t K (4 6 ix 1 , 0. 4 0 
7 mm o 1 ) , gtlfe (23/il, 0 . 4 0 7 mmo 1 ) &13U%.^WC 3 0 ftMW 
10 Vfc^ mm (4 6 1 , 0. 8 14mmol) % Z/T J h V V 

A (2 8mg, O. 4 4 7mmol) ^M^-X 2 H#|W}f# Ufd 0 JxJ» 

•fr y n~^ysf?y^— n n/fr/Vi*/^ ^ 7 — >v= 3 0/1 XW- 

15 ffi) -e*tMi~S-^^J:!9, c i s-N- (2-^dd^;V) -3- [ (4 
1H- f/U) ^f-driy] a^drf-^T^ ^ (1 
0 0 m g , 6 6%) ^#fc 0 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 9 3 - 1. 0 2 (1 H, m) , 
1. 15-1. 31 (3H, m), 1. 69-1. 73 ( 1 H, m) , 1. 

20 86-1. 89 (1 H, m), 1. 96-2. 00 (1H, m), 2. 26 
-2. 30 (1H, m), 2. 36 (3H, s), 2. 40-2. 48 (1 
H, m), 3. 72-3. 82 (2H, m), 3. 97-4. 03 (1H, 
m), 7. 10 (1H, d, J = 8. 9Hz), 7. 20-7. 30 (3H, 
m), 7. 36 (1H, dd, J = 7. 8, 1. 4Hz), 7. 52 (1H, 

25 dd, J=7. 6, 1. 7Hz) , 8. 00 (1H, s) , 12. 86(1 
H, s) . 

i 7 (D^feMC-rra^TVx UTl^^-MMm7 18-722© 

{t&m&'B-f&Ltc.o fetch, mmm4i it#tc i s -3- c u-^^w- 
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mMm 7i8 

c i s-N- -3- [ lH-^f^V- 

IR (neat) cm -1 ; 3253, 2931, 2854, 1575, 1 
5 213, 941, 786. 

mmm 719 

c i s— N — — 3— [ ( 4 — ^ 5VV— 1 H — -Y 

1 H — NM R (DMSO-d 6 ) 8 ; 0. 9 0- 1. 0 0 ( 1 H, m) , 
10 1. 12 — 1. 31 (3 H, m), 1. 68-1. 71 (1H, m) , 1. 
84-1. 87 (1H, m), 1. 95-1. 99 (1 H, m), 2. 13 
(1H, brs), 2. 23 — 2. 26 (1 H, m), 2. 35 — 2. 42 
(4H, m), 3. 64-3. 72 (2H, m), 3. 94-4. 00 (1 

H, m) , 7. 08 (1H, d, J = 8. 9Hz) , 7. 26 ( 1 H, d, 
15 J = 8. 9Hz) , 7. 32 (4H, s) , 7. 99 ( 1 H, s) , 12. 

8 6 (1 H, s) . 
MMM 7 2 0 

c i s-N- (2-7< -3- [ 

— /V— 5— ^ )V) t^V] ^ n^drf-^T $ > 
20 1 H — NM R (DMSO-d 6 ) 5 ; 0. 9 2- 1. 0 3 (1 H, m) , 

I. 14-1. 32 (3H, m), 1. 69-1. 72 (1 H, m), 1. 
84-1. 87 (1H, m), 1. 96-1. 99 (1 H, m), 2. 25 
— 2. 28 (1H, m), 2. 36-2. 45 (4H, m) , 3. 62-3. 
71 (2H, m) , 3. 72 (3H, s) , 3. 96-4. 01 (1H, 

25 m) , 6. 84-6. 91 (2H, m) , 7. 15-7. 19 ( 1 H, m) , 

7. 09 (1H, d, J = 8. 9Hz) , 7. 2 5-7. 2 9 (2H, m) , 

8. 0 0 (1 H, s) , 12. 86(1 H, s). 

mmn 721 

c i s-N- (3 — * h^r^Vv 5 ^) -3 - [ (4-^^-lH-^V^V 
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— }V— 5 — f/v) Jr-*rZ/~\ ^n^fyr^y 

IR (neat) cm -1 ; 3261, 2931, 2856, 1612, 1 
51 4, 1265, 941, 781. 
MMffl 7 2 2 

5 c i s-N- (4-t< f^>-<VvvV) -3- [ 

: 1 6 4-1 6 6°C 
HJiM 7 2 3 

4—^^/1/— 5- [ (ci s - 3 - bT^JJ 1 — iW-v^ a^^f^V-) 

10 ->] -iH-^y^/-/v©^ 

t*T^ mfi^J 4 11 -C#fc c i s — 3 - [ ( 4 — p< =^/V- 1 H--T 

f /V) ^-^v-] n^HM^T 5 ^ (lOOmg, 0. 403 

mm o 1 ) i:25 %-^^^;V7^r fcK (18 7mg, 0. 448 mm o 1 ) 

a* (iomi) \zMM\^, SfiT?4 o^«##> v-ry7jc*^*t>^ 

15 tfy ?A (5 1 mg, 0. 8 1 5 mm o 1 ) tWW. (0. 2ml) "M. 
UX* 1 6 B#raiK#bfc 0 £fj«^ DP^^DitttL, 1 N-zkM^" 

20 *7^^nv h^9^^— (T± b y/V/T^-^— T7k= 1 0 0/0, 10 
0/2, 1 0 0/4-e^ft) -elt^^rfi 1 5 - h T\ 4-^/1—5- [ (c i s 
- 3 - fcf^y v^- 1 —JjiVi/? u^^-y/V) ^-df->] -lH-^y^^ 
(9 1mg, l&sp7 1. 2%) ^e-feT^e^^T^ £ Lt#fc, 
IR (neat) cm" 1 ; 3 1 6 7, 2 9 3 3, 2 3 5 8, 2 3 4 3, 1 

25 508, 1221, 1155, 1095, 985, 941. 
MMM 7 2 4 

c i s - 3 [ (4 -pi^vV- 1 -X h7tKn-2 H-t°7 2 — f/V- 1 H 
-4^<*?>?— 7V-5— -f/V') ^S/] v-^ n^^ih^r? ^ 

tiTs HJfe^J4 1 Kffcc i s-3- [ — f 
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X-^i/] ^n^f>7^ (500mg, 2. 0 4 
mmol) ^nn^y (10ml) idiU 3, 4-v ? fcKn-2H- 
t°7y (2 0 5 // 1, 2. 2 4mmol) t p — Y;V^l/?.;Vfc l/W. • tf P v*— 
«y-A(5 1mg, 0. 2 0 4mmol) tttt, i^Tp-f^xy^^y 
5 lzKfP^ (3 8 7mg, 2. 0 4 mmol) ^D^fc 0 N-^^/l— 2 - tf 

ny^;y ( i o m i ) ^p^-ag^u ist i 7 B#ra, 6 o°ct* 3 . 5 b#pa 
1 8 o°cxi ommmwvtio mm^mvx, 1 N-^m^t-f- h v v^mm* 

^ — As= 2 0/1, # a n/ft/KA/^ — /V/T>-^£~T7k= 10/0. 

8/0. i-emm) -x?mm&ff5^kx\ c i s -3 c u-t^/v- i-^b 

5?fc Kn-2H-t°7^-2— f7l— 1H- f A>—5-' ( /V) ^t^^l 
n^^r-f-^T^ >- (6 0 2mg, lR^8 9. 6%) ^M^^i: LT#fc 0 
15 IR (neat) cm -1 ; 2 9 3 3, 1 5 0 4, 1 2 2 2, 1 0 7 9, 1 
039, 980, 912. 
MMffl 7 2 5 

4-7^/V— 5 — C (c i s - 3 - If a ]) v 5 ^- 1 — { /UZs? n^^>/V) ^-^r 
>0 - 1 — r h7t Kn-2H-t°7>'- 2 — -T7V-- 1 H — f ^?/<— ;V(D&f& 
20 T\ Sfe»iJ 7 2 4 c i s-3 [ ( 4 - t< l-rh7t Kp- 

2H- tf^i/- 2 — iVV- 1 JV— 5 --f/P) ^^v-] ->^a^^r 

fyT^y (lOOmg, 0. 3 04mmol) *N, N-^f;V7tb75 
K (3ml) i^mML-. 1, 4-^7'n^y (36^1, 0. 304 
mmol) £|^#y<y^ ( 1 0 5 m g , 0. 7 5 9 mm o 1 ) &M%.X^ 8 0 

25 °c-ei. smmWfci^t-o isfclit, TK^n^r^ u u^^^-e2[H]^tUu 

jVtsyKW-? ysf??^— (7tb-f!J;v/7y^-77K=l 0 0/0, 1 
0 0/2T« xmm&n? ?LbX\ 4-7<^7V-5- [ (c i s-3-k s P 
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-2-^f/V-lH-^y^;V (6 4mg, |$5 5. 0%) /V 

1 H — NMR (CDC 1 3 ) 5 ; 7. 97 (s, 1 H) , 7. 34 (d, 1H, 
5 J = 9. 0Hz) , 7. 10 (d, 1H, J = 9 . 0Hz) , 5. 66 (dd, 
1H, J = 9. 5, 2. 6Hz) , 4. 0 4-3. 9 3 (m, 2 H) , 2. 66 
(m, 4H) , 2. 6 1-2. 3 9 (m, 2 H) , 2. 46 (s, 3 H) , 2. 
2 2 — 1. 9 8 (m, 5H) , 1. 8 6 — 1. 6 5 (m, 8 H) , 1. 5 4 (m, 
1 H) , 1. 4 8 — 1. 2 1 (m, 3H) . 
10 L C/MS ; M+ 1 = 3 8 4. 
"MMin 7 2 6 

4— ^^vV— 5- [ (c i s — 3 - t°n ]} 1 — ( fris? v^^f-isM ^r^r 

>-] — l H—4 i/<?y*—?v • i ^M^co-g-j^; 
MfT\ MMm 7 2 5 T?#fc 4 5- [ (c i s - 3 - fc°n y S?^- 

15 1 — {As*/? n^^i'/l') ^-^r->] — 1 — ^ h 7 t Kn - 2 H— 1/— 2 — -f 
/WlH-f y^Y^ (60mg, 0. 156mmol) ^y/nW/V 
= (2ml) i^iL4N-Wl, 4-v ? ^i^>'^ (2ml) 

V ftsf/l-Jj^J*? h?7?4— (Tir ;V/Tls^=- T7k= 1 0 0/ 

20 0, 1 0 0/2, 1 0 0/4-CjgfcB) ^HfiRSrfrofcfL 4N-M/1, 4- 

[ (c i s - 3 - fcfn U >>^- 1 -4 As*/? n^i/;l/) ^^v0 - lH-f^ 
P^S—A" 1^^^ (5 5mg, ^$10 0%) Wtt©|)5lt^@#:tL 

25 IR (neat) cm -1 ; 3600- 2300, 1635, 1508, 1 
4 5 6, 1 3 8 0, 1 2 2 1, 1 0 8 9, 9 9 7, 9 4 3. 

mmm 727 

4-^5^-5- [ (c i s-3-*;^yy-4 — f;V^n^i/;>) ^ 
v/] -1-Th7t Kn-2H-t I 7>-2 — f;V-lH — f ZWD&tfL 
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SiTs MMW 7 2 4 T*#fc c i s - 3 [ ( 4 - ^ 1 h7t Kp- 

i^-^T ^ ^ (9 Omg, 0. 2 7 3 mm o 1 ) £N, N-^^/VTi? hT5 K 
(2ml) iZ-WML-. *?X ^—TJV (34/zl, 0. 27 

5 3mmo 1 ) b&t&% V V J* (94mg, 0. 68 3 mm o 1 ) 8 0 

«v :/ !> ^ ^ JD i t Mil L-r^£ETTi«^^*-t-5*T# 

~ttR= ioo/o, i o o/i -e^tb) -emm&ft 5 r ^ T\ 4-^^-yi^- 

5— [ (c i s — 3 — ^/V/fry — 4 — //Vv^ a^^v'/P) —1—t" 
h 9 t Kci— 2 H— bf^V- 2 1 H-- Y ?V (8 3mg, fe^7 

6. 0%) JkWtM&$— Ask bT#fc 0 1 H-NMR (CDC1 3 ) 8 ; 7. 
97 (s, 1H) , 7. 34 (d, 1H, J = 8. 8Hz) , 7. 10 (d, 1 
H, J = 8. 8Hz) , 5. 66 (dd, 1 H, J = 9. 4, 2. 6Hz) , 4. 
0 4-3. 9 3 (m, 2 H) , 3. 7 1 (m, 5 H) , 2. 5 5 (m, 5 H) , 
2. 46 (s, 3H) , 2. 35 (m, 2H), 2. 17-2. 01 (m, 3 
H) , 1. 8 9- 1. 6 5 (m, 5 H) , 1. 4 9-1. 3 0 (m, 2 H) , 1. 
2 1 (m, 2H) . 
LC/MS ; M+ 1=4 0 0. 

mmn 72s 

4—^^-/1^-5— [ (c i s — 3— ^r/l/Tfr}) >-— 4— '(/l'i/?n^>%-5/A') 
l/\ - 1 H — < l/$*V*—JV(D^$L 

mmr, mmm 727 4 - ^ ^a— 5 - c ( c i s - 3 y 

4 1* er^dr S/vlO t^f->] - 1 -f f7 t Kd- 2H-lf7>- 2 f 

fy^/-/l/ (8 0mg, 0. 2 0 0mmol) &4 V tf/^TA^ 
=t—/u (3ml) M?L4N-ti/l, (3ml) SrAtJ^T. 

IfiT'l 9B#P H m#L7t 0 MflETT^^W*i-S*T#fc^a^§:, /y# 
sfAsfi^J*? n^r h^^y^— (T-fe h — h y /k/T>^~T7.k = 1 0 0/0, 
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100/1, ioo/2-eStti) -eftM^fT5#-c\ 5- 

C (c i s - 3 - W !l ^ - 4 p^^p) — 1 H — { V 

yy-/V (5 5mg, Jfta|S8 7. 1%) SrS-feT^E-A^r* LT#fc 0 
IR (neat) cm -1 ; 3197, 2935, 2858, 1508, 1 
5 2 2 3, 1 1 1 3, 1 0 3 1, 9 9 3, 9 4 1. 

mmm 729 

N — Oi>/l—'N-^^/P—N- [c i s-3- [ (4 ^VV— 1 H — f ^ 

^»T, H«!|7 1 6X?#/cN--<i/^7l— N- [c i s-3- [ (4-7^ 
10 /V— 1H-^ l/^^/— ;V~ 5 — f/V) t=3fV] n-^^V/V] T ^ V (15 0 
mg, 0. 4 4 7mmol) t 3 6 % — *;VA7^f t K ( 5 6 m g , 0. 6 7 
1 mmo 1 ) &^$J— A> (5ml) \ZWM U (0. 2ml) ^MkjX^ 

UT*3 OftMWfe. ^TJykm^Vm^-hyVJ* (5 6mg, 0. 8 94 
mm o 1 ) %lNx.xmWV 1 7 B#|ffl8fc# Lfc c n a ^MXX^ 

15 f^gL 1 N-7K^b^ h V V J^ykMWt&MTLXftmis, m^-ykMfrh? a 

i/D*^7^D-7 h^^ — (Tir h — h!J7V/T>-^^T7K= 10 0 

/ 0 , 100/1 x*m\S) -e*tM^fT 5 r t -eN — n - ^ ^vv- n - 

20 [c i s-3- [ (4-t^A— 1 H — T V#*S— 7V-5 — f/V) ^=3rv-] v-^ 
n-^v'/H 7$>- (136mg, IR^8 7. 0 %) ^667^7/^^1 

IR (neat) cm -1 ; 3 1 7 2, 2 9 3 5, 2 8 5 8, 1 5 0 8, 1 
221, 109 3, 1001, 941. 
25 MMW 7 3 0 

N — ^ =f~?V- N - [c i s-3- [ (4-^^VV— 1 H — f >^V— /V- 5 — f 

mmT, IW7 2 9Tl|fcN-^>^-N-^f/V-N- [c i s - 3 - 
[ (4-^f/V-lH — { )V- 5 — f/V) v^n-^iz/V] T 
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5 ^ (80mg, 0. 2 2 9mmo 1 ) J — ;V (4ml) 

Ti^—FA (14 4mg, 2. 2 9mmol) &M?L, 10%-Pd/C (5 
0 (2 0mg) ^jJDL-C, 2 B#R0#n8&^TT?ift#Lfc o gi&fcM 

LTPd/C£?j|«L MffTT'^SrW*f §*T'#fc^aH^r, ^y#<7* 
5 c-^ f^77^- (T-fe h— h !J /V/T^^— TtK= 1 0 0/0, 1 

0 0/1, 1 00/2, 1 0 0/4«) T*mm*n5 ^tX\ N-^7V- 

n- [c i s-3- [ (4-^^-ih — f^yy— /i^-5 — r/v) ^-^^ 

(5 0mg, i&5|38 4. 2%) £r S'fe7 ; t/V7 r £ L 

10 IR (neat) cm -1 ; 3500- 1495, 1373, 1218, 1 
203, 109 3, 102 5, 943. 

mM\n 731 

N- [c i s-3- [ (4-^^-lH-^yy/- 

15 (a) N- [c i s-3- [ (4 — ^^/1— 1 -T" t Kn-2H-t 0 7V- 
2— -f/V- 1H — f ^^1/- 5— -Y/V) ^iX] v-^a^driz/V] 
x^7 5 yiN- [c i s — 3 — [ (4 — ^ ^/V— 1 — ^ h7t Kp- 2 H — 
tf^>--2 — f ;V— 1H-- Y y^/' — 7l^— 5 — f /l^) ^v"] n^3f 
— N, N-i/yi^^^y©^ 

20 SSIT, (^yv?yr/7irhy) (7np*;^) S^^S^A 

(0) (5 7mg, 0. 0 5 5 4mmol) t r a c - 2 , 2' — tf^ (v^m 
—71-^^7^ 7) -1, 1' -tf^^^l^ (6 9mg, 0. 11 lmmo 1) & 

v;v=r.^ (2mi) ic^m^xmu-v imm9.WLfc. 0 •fu^^is-vis an 

ml, 1 . 108 mm o 1 ) tMMM 7 2 4 -&&1t c i s - 3 [ (4 -7* ^/V- 
25 1 — *r h9t Kn-2H-t°7 2 — f7V- 1 H — f SpS—As— 5 — f jU) 
t^y] ^7n^ty7 5y (3 6 5mg, 1. 10 8mmo 1) ^h;Vxy 
(8ml) XmMl^±h(Dt^ f H^tert -r/h^i^F (2 1 3mg, 
2. 2 2mmo 1) 8 0 tT? 4 L/t 0 SStltt, SJfeftEtJl 
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[c i s - 3 - [ (4-^^/1^- 1 —7" b7t FP-2H-If7y- 2 — ^/V— 

^ (1 7 4m g , HX*|§3 8 . 7 %) e^T^/V^ T * ©N - [ c i s - 3 - 
[ (4 — j*^vl— 1 -7f7t Kn-2 H-t 0 7^- 2— f/V- 1 H — f i^;/ 
5 — f /V) ^-^-v^] n^3r->7Kl -N, N-v>:7^ — /K7 5 > (8 3 
m g , ifc^ 15.6 %) £^;ft^tL#7t 0 

10 (b) N- [c i s-3- [ (4~7<^vV- 1 V^y— 71— 5 f/V) 

v' ^ n $/vi/] - N — -7 ^ ~?vt 5^-1 1MMiM.<D^f#, 
liT, N- [c i s-3- [ (4-^f^-l-rh7fc Kn-2H-fc°7 
^- 2 — ^/U— 1 H-4 JV— 5 jtr*r%/\ Z/W^^l/jV] -N 

-7x^/1/7^ (lOOmg, 0. 2 4 7mmol) Sr-Y 77n tV^T/V^ — 
15 (4ml) |^L4N-S^/1, (4ml) S^P^T, 

^-/I^$5#U MJET^^^^S^-e. N- [c i s-3 - [ 
-lH-^^7^-5 — f/P) ^-^r->-] ^n-^vvP] — N — T 7 m — yl^T 
20 ^ (71mg, ©8 0. 5%) £ filt&Hf* £ L-C#fc 0 

IR (neat) cm" 1 ; 3100- 2300, 1531, 1492, 1 
3 8 8, 1 3 7 5, 1 2 6 8, 1 2 1 3, 1 2 0 0, 9 7 8. 
Jfdfe#!j 7 3 2 

N- [c i s-3- [ (4-^f/V-lH — f A>— 5 — t^rV] 

25 n-^v-Vl"] -N, N-i^^—A-T^ i/cD^Jift 

tiT^ ^W>17 3 1 (a) -t?#fcN- [c i s-3- [ (4-^9=vV-l- 
T t Ka — 2 H — fc?7^ — 2 --Y7P— 1 H--Y A— 5 — fA-) 

f] i^n-^vv^] -N, N-^7x^7-;y (82mg, 0. 172 
mmol) ^4 yy"uif/UT^^—^ (4ml) ttftL4N-Ii/l, 4- 
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vtty-i^&m (4mi) srip^-c, mm.~?2 o^mmw^ 0 mmrxm-m^ 
5 — .3r-y-^/wm^si<=3/ix*m&) xmm&n? ^tx\ n- c c i s - 

3- [ (4-p<^7V- 1 H — JU~ 5— f7V) ^-^v-] v-^n — ^riy 
yv] -N, N-^x-zVT?^ (5 2mg, 1^7 6. 8%) Sr&ff'feT^e/l' 

IR (neat) cm -1 ; 3172, 2937, 2358, 2343, 1 
10 587, 1492, 1294, 1223, 1093, 1010, 945. 
7 3 3 

N-^^vV-N — [c i s— 3- [ (4-^f;V-lH--f y^;V-5 — f 

(a) N — ^^v^— N — [c i s - 3- [ (4 — p* 1 — f h7t Kn-2 

15 H-fc°^^- 2 — f 7V— 1 H— >f is 7V— 5 — tVv) sJ-^p-S/] v-^a^^ix 

tST, »J7 3 1 (a) T?#fcN- [ci s-3- [ (4-^/V-l- 
7F7t Kn — 2H— 2 — f 7V— 1 H — f 5 — ^-^r 

5/] ^P^'>/P] -N-7x^7^y (lOOmg, 0. 247 
20 mmol) i 3 6%-*;^7^7t K (3 1mg, 0. 3 7 0 mm o 1 ) ^rp< 
^7— 7V (4ml) fc}£fl¥U SPH (0. 2ml) ^OtTtfit 1 B#Flf 
->ry**fll*»>*tMJ!7A (3 1mg, 0. 4 9 3mmol) ^OttSS 

mm vxmf^Txmm^w^i-^mxmz.mmm^, v y # ^ a ^ n 
h y * - ( n ^if >/mm^^= 5/1 -e^tb) "raws*?? 

N-^^7V-N— [c i s-3- [ (4— ^^yw— 1 — x h7fc Kn — 2H— 1° 
7 7-2 — f /V- 1 H ( ^tf-J—jV- 5 f /V) tf-3f-2/] t/;7 p-^vvl/] - 
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N-7^-sVTS.^ (8 9mg, ltZ^58 6. 0%) — /^t LT#fc 0 

(b) N-^^-N- [c i s - 3 - [ (4~^f;V-lH-^^V^- 
5 — f 7V) ^-^r^] v-^n^^v-yv] -N-7x-;V7^y©^ 
MP!tT\ N-^^/^— N— [c i s — 3 - [ (4—^^-/1^— 1 — t Kn 

5 -2H-t°7y-2 — f;V-lH-^y^V-/V-5 — iM 3r*r 9 s] i/fu^ 
=3r^] -N-7x^7?y (8 9mg, 0. 2 12mmol) ^y7"nt° 
;VT7V^x—7V (4ml) fcigL4N-Si/l, 4-^dr^>-^ (4 

io 7a^pyf^77^- (n — **-y-i'/&m^si"=3/i-vmm) 

'tTOZ.bX\ N-^^Vl'-N — [cis — 3— [ (4-7<^7V— f^/ 
' — 71^ — 5 —4 JU) tf-^V] n^df-S^vl/] -N-7i^7^> (6 2mg, 

lRi*s 8 7. 1 %) £r 667^77 * £ LT#7fc 0 

IR (neat) cm" 1 ; 3172, 2937, 2859, 1594, 1 
15 504, 1223, 1200, 1093, 943. 

m$&m 734 

4-^^71—5- (4-=hn7x/^» -1H — i >7'7'-;W^ 
(a) 4-7^^71^- 1 — T" t Kn- 2H - t°7 ^— 2 -^7V- 1 H — 4 

20 S*T^ HWlJ4 0 2 -e#fc4-7*7fvV- 1 H f >&^f—?V- 5 7V 

(5 0 Omg, 3 . 3 7mmo 1 ) nn^^>- (20ml) fc:!HS»U 3, 

4-^fc Kn-2H-t°7>' (2 39/il, 3. 71 mm o 1 ) £ p — b/Vcc^ 
y|6 • 1 7jcfPife (64mg, 0. 337 mm o 1 ) ^iP^ N ff7t Kn 
7 7^ (2 5ml) «r2W£T|g#PU it"C2 0^aS$tfc o — J.i*BET"C* 

i~5 U # 7 A7nvb7*777^ (n ^f" ^ 

/@^rc^7V= 3/1 TigtU) T?»t*Srff 5 n £ T% 4 - 7< ^7V- 1-Th7t 
Kn - 2H-t°7>- 1 H-^y^/^- 5 7V (4 7 7m g, 
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6 0. 9 %) -e#fc D 

(b) 4-y^/^-5- (4-=hP7x;^) -lH-f^)/^©^ 
SH?T^ -7 1 h7t Kn-2H-t°7y-2 — /;V-lH--f 

(2 0 0mg, 0. 8 6 1mmol) £rN, N — i^y^ 
5 ;v*;^T5 F (5ml) 4-7;Vtn-hn^t> ( 1 0 0 jz 1 , 

0. 9 4 7mmo 1) t^tWt^V ( 1 7 9 m g , 1. 2 9mmo 1) £r#P;L 

T N 5 0<tl?lB#fTO#Lfc o SatILt, lN-4Sibfc (6ml) £y^y 
— JV (3ml) ^nxT^T^2B#^S#b^c 0 l&fnMW7k^Px.T p H= 9 
t LT, B^Sfeat^v/ = 3/1 "T? 2 Htftoffi lyfc 0 ttajjg^^^-&T7X^ 

( n ~-^^>ywm^^i-= 3/1 x~mtti) -emm&n 5 - 1 -c\ 4 - y ^-a- 

- 5- (4-~ hP7i; 3riX) - 1H — T V^)/- A (1 9 2mg, 8 2. 

8%) Sr^-feg#:^ LT#fci 0 
15 IR (neat) cm -1 ; 3180, 2359, 2343, 1589, 1 
5 0 6, 1 4 8 7, 1 3 4 8, 1 3 4 8, 1 1 1 1. 
MMM 7 3 5 

4- [ (4—7* ^VV— 1 H — f l/^s?' — /V— 5 — Ov) ^-=3r^] T— !)>-• 1 ^ 

20 tiT, *fii7 3 4X#fc4-y^/V- 5- (4--fn7x;^» -1 
H — f^Y-^ (1 3 9mg, 0. 5 1 6mm o 1 ) y y y — /V (2 Om 1 ) 

U 10%-Pd/C (50 %^tKi&) ( 2 0 m g ) It, 3fflE^ 

ilTtfl. 5B#F^7K«M«#^rffofc 0 mmWM$L, P d / C 3r«te#«jET 
-e^^rW*i-S*-e#yt*«iail^ 5t>, (50mg, 0. 186mmol) 
25 Sr-T ^7;Vn- A (3ml) T;i§$? U 4N-W1, A-i/^r^ 

(2ml) eDtt, IS-Cl. 5H#P«#b^ 0 WajUfcHfrSr^b 

x, ii»x*^v^#^:i:©-f y^n t>7^^- /vTi5fc#-u-c, Mjett^m 
i~5*T\ 4- [ (4->f;v-iH — f:/yv— /V-5 — f/v) tf-^vO T~ 

l$gfe% (3 9mg, 1131*7 8%) £ LT#fc Q 
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IR (neat) cm -1 ; 3 2 0 0- 2 2 0 0, 1 5 0 4, 1 2 4 1, 1 

2 0 1, 1 1 0 3. 

mmm 1 3 6 

5 (a) 4-^5vL--5- (3-~ hn7xy dri/) -1-7 f7t Kn- 2H- 

t°7^-2 1 H JVtD&ffc 

g*T, 7 3 4 ( a ) 7?#7c 4 - ^ ^A— l-f>7tKn-2H-tf 

7y-2-^-lH — {y^;V-5-t^ (I30mg, 0. 560 
mm o 1 ) im-v 5 — fn^t> (103mg, 0. 61 5 mm o 1 ) £rN- 
10 y vV V (4m 1) KljgflPU m.m#V *7J* (1 9 3mg, 1. 

3 9 mm o 1 ) ^Px.T, 12 0 "07* 2 BtPQ M 5 0 °C7? 2 i3#FHBi# bfc 0 SJfc 

?K t ma^m^^m^^- u ^rm^- ^ * ^ stJpx.t^# s mm lt 

^JETT^^SrM*i-5*T*#/c^a^Sr^ !> * <7Vl^ 7J»?wh? , ?'7 

15 -f — (n -^>/I1^:^A<= 5 / 1 7;i^m) T'ltllrtTP^tT*, 4-^ 

9VV-5- (3--hn7x7^^) - l-rh7t Fn-2H-t°7>-2- 
JjV- 1 H — f ( 1 3 6 m g , lfcs*6 9 %) SrH-feHflcfc LT#7t 0 

(b) 4-^^/V-5- (3-=hP7x/^) -1H-^^Y-/V©M 
1ST, 4-^^-71^-5- (3-^bP7x/^^) -l-7f7tKn-2 
20 H-t°7y-2-^/l/-lH — f7^/-;V (13 6mg, 0. 38 5 

mmol) £r;*£V — (5ml) fc$g#U 4N-SI/1, 4-^=^^^ 
(5ml) rt^T^7:2B#^j*#bfc 0 MJ£TTl£»g*#, l&fPfi 

l£x^vV= 3/1 75i§ffl) 7?tt^^rff 5 r £ T\ 4 - p< 5 - ( 3 - = h a 

7^y=^S/) -1H-- f^-;> (9 4mg, IR^8 9 1%) £#7c 0 

IR (neat) cm -1 ; 3 5 0 0- 2 7 0 0, 1 5 3 1, 1 5 1 3, 1 

4 7 3, 1 3 4 6, 1 2 7 6, 1 2 3 2, 9 3 9. 
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mmm 737 

liT, 7 3 6 4 - ^ 5- (3--fP7x7^f;/) -1 

5 H-^y^/V (6 0mg, 0. 2 2 3mmol) (10ml) 

xmmu io%-Pd/c (^-7kp n n) (20m g ) &ijvz.x7km&mQ^ m 
ux 2 mmmw v fc D (7k*sm» i5mi) mmmwm± ^ht-Pd/c^ 

7P (1ml) fcig#?U 4N-M/1, (2ml) ^Di 

10 S^-eiB#^^7K7^T-ei0#P H m#b^ o frtDLfcefeg^tULT, 

^^oc-^/i^i^^ 3- [ 

-^^/-;V-5-^;V) ^-= 3 r->] T— 11 1/ • liimS (5 0mg, 8 1 

%) ^6«i:LT#t 0 

IR (neat) cm -1 ; 3300- 2200, 1531, 1485, 1 
15 387, 1270, 1254, 1203, 1141, 1082, 953. 
MMffl 7 3 8 

5- (2-^crn-4-^ ha^^y ^i/) -4-^^vl'- 1 H--f ^ 

T, 7 3 4 ( a ) -C#fc 4 - ^ l-rF7t Kn — 2 H— tf 

20 7 V- 2 -{/V- 1 H--f y^^;V- 5 - ( 1 5 0 m g , 0. 646 

mm o 1) t 3 —9 n n - 4 — :7/W~n— hn^VifV (1 2 5mg, 0. 71 
Ommol) 3rN, N - ^/WvK^ T ^ K (2ml) {d^fL^^y^A 
(134mg, 0. 9 6 9mmol) &MtlX^ 7 0 "Ctrl. 5B#P^#bfc D 

xmBTxm^^ir^xmtcmmn^s tzj—As aomi) ^mm 

Lt4N-If/l, 4-v ? ^"^ih>'^ (5ml) ^Px.T, i?£l?14B|f| 

MW bfco (— m/6#,««£&o7t 0 ) 7fc^T-e^o< 19 ^ h 
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yM.? v-r (n-^^1f^/W^n^U= 3/1 , 2X1X1^) 

XWM&f?5 ^tX\ 5- (2-^PP-4-^hn7i;^i/) -4 — ^fvl" 
5 -1H — fy^^ (16 8mg, 4X^8 6%) £#/t D 

IR (neat) cm -1 ; 3 3 1 3, 1 5 8 3, 1 5 1 6, 1 4 7 1, 1 
3 3 8, 1 2 6 5, 1 2 0 9, 1 1 2 0, 1 0 8 0, 1 0 5 5, 9 0 6, 8 9 5. 
MMM 7 3 9 

3-^au-4- [ (4-^f;V-lH — ( >^X~ JV— 5 —i /V) r^V] T 

10 — y ^ • 1 i^it£>^J$ 

^*T\ ifeWiM 7 3 8 X%fc 5 — (2-^na-4--hn7x7^r^/) -4 
-^^/V-1H— fvyy-/V (12 0mg, 0. 3 9 5 mm o 1 ) ^rc^y — 
/I- (6ml) Xmmi^, fflk^X (n) 27XfD#7 (4 46mg, 1. 98 
mmol) ^*PX.T, 8 0°CX 1 ^mWkW\^± 0 gm^M LfcSJfeift 

15 AU 1 N-TkSMbtf- h U >7 J±7km&&M?LX p H> 8 £ L-CKixf;V/T b 
^fc Kn^^>-=5/lT*2|lItttfcJU7h 0 ffi /I T ?X irl&ftK&ifcfc-e 

*t-5*T?#fc»*f2gft£s fV*<ysi'# 1 ?J»?why77 4— (n-^^ih 

^/B^gfe^^=2/i, 1/1, -efta^^TV^-feia#:^#fe 0 

20 #b^L7c@#:§rl, 4-v 5 ^-^-^^ (2ml) U 4N-tt/l, 4- 

^^ih^^ (2ml) ^Diti?fiT«f, XfclS^t^vl^— 7^ ($j i 

5mi) ^ptts^t, ^mufc^igf^^MbT^^/^-^^-e^ 

«JEET"T?l£jMI§*5*^ 3—^ a a- 4- [ (4-^f^-lH— f >^ 

)/— /V-5 f^) ttiS] 7^yy - (4 5mg, t$4 2%) 

25 7t 0 

IR (neat) cm -1 ; 3 3 0 0- 2 1 5 0, 1 4 8 9, 1 3 8 9, 1 
255, 1205, 1061, 806. 
MM®} 7 4 0 

3- [ i h— f is jv- 5— (M ^yy^hy/i, 



WO 02/100833 PCT/JP02/05609 

353 

(a) 3- [ (4-^f/V-l-7f7tKn-2H-t°7y-2-f;V-lH 

liT^ Hife0»J 7 3 4 ( a ) -C#fc 4 3vV- 1 — T" f7t Kp — 2 H — fcf 
5 7 ^- 2 1 H-^ 5 - ( 3 0 O m g , 1. 29 

mmo 1 ) t MJ/V(210mg, 1. 4 2 mm o 1 ) £rN 

-^;W2-t°n'J^/y (6ml) fclj§#U MH#y</-A (44 6mg, 
3. 2 3 mmo 1 ) MJ^lT, 1 5 0°C-T?1 6 0#R5$i#Ufc o iMtfc^ N 
zK S.T 1 N — SfflfojC-e pH=6iLT, h /Vcc ^/H=^c^vV= 1/3 

io mbfco tt(±}JS^7ki!l^q^7K-eJ»?»b, »«^y^v^A^7JP?t 
?*ilUTMJET-e^«rW*i-?)*t?#fcitfia^^, i/y 77^7j 

^A^ct-^hi/^^^— (n-^=¥i?"^/i^^^^7V=6/l, 3/1, 2/1 

ri§m) ttl^tr5ri-e, 3- [ (4-^f;v-i-7f7tKp-2H- 

15 ( 2 9 9 m g , 6 9 %) tr#fc„ 

(b) 3 - [ (4— ^f/l'-lH- f ls?y— 5 — f/V) ^= 3 f->] ^O"/— 
h U A- • 1 :!fcBfefe£<£><S-J5fe 

g^T> 3- [ (4-^f;v-l-7b7t Kn-2H-t°7y-2— f;w 
lH-^y^/-;V-5-^/V) ^^v-] ^y/^MJ/P (2 9 9mg, 0. 8 
20 9 7mmol) ^y^a^T^n^U (6ml) tl, 4 - v^^i^y (6 
ml) T?*§fl?U 4N-W1, 4-v^^D-^^ (6ml) ^JP^TS^ 
■e2 3«#tfco 5?rc^vvcc— tvV (3 0ml) ^M^Xm.W^, #f£B4£)£: 
IlitT, ^f/H^ T/^tW^s MffiT^:«#$*§*-C\ 3- [ (4- 

^ 5vv- 1 h — f is jv- 5 tti/i -o-y=. h y *v • i&mtM. ( 1 

25 7 6 m g , 6 9 %) 3r#fc 0 

IR (neat) cm" 1 ; 3100- 2050, 1581, 1529, 1 
4 7 9, 1 4 2 9, 1 3 8 8, 1 2 4 6, 1 1 5 7, 9 3 9. 
MMM 7 4 1 

4- [ (4-^f;V-lH — fy^y*-^-5— f;V) ^"^ri/] ^y^MJ/V 
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(a) 4- [ (4-^f^-l-Th7t Kn-2H-fc°7^-2-^;l/-lH 
T ISPS'- As- 5 f /V) -O-y*- h V /KZ)^J5| 



g^?T\ »J7 3 4 (a) t#]t4-^f/l/-l-f h5tKn-2H-lf 
5 7 ^- 2 -^/V- 1 H y^/-;V- 5 - t-/V ( 3 0 0 m g , 1. 29 

mmol) H-7^tn^-f!J/Ml72mg 1 1. 4 2 mm o 1 ) & 
N, N-^ 5 K (6ml) K:jS#U fim* V (2 6 8mg, 

1 . 9 4 mm o 1 ) SrjR^T , 5 0 <CT* 2 NfW MO 2 2 H#R09fc*£ b7c c 

J>.jr a-v hP7 7^f— (n—^-3v*}-l//W^^^-/V=5/l, 4/l-C^tfcJ) "C 

ttSKSrfr 5 - £ "C^ 4- [ (4-^f/wi-ff7tKn-2H-t'7y-2 
— — f/V) ^O-y^MJ/P (3 4 2mg, 

15 7 9 %) £r#fc 0 

(b) 4- [ — f^y*-;i/-5-'f;v) t^-y] -<^y^ 

h y /V • 1 mM3M.(D^-f& 

^HfT\ 4- [ (4-^^-l-rf7t Kn-2H-t 0 7^-2 — { ?V~ 

— f/l^) t^v-] (3 3 8mg, 1. 0 

20 lmmol) £r 1 , 4 -S^^f-V (6ml) X$£M U 4N-tS/l, 4- 
^^f-^rS (6ml) eDitiST 2 3 B#|fflflfc#Lfco S*x^vioi~7VP 

(30ml) %*0x.Tm#m, Wffi#3£»LT, t?xf;vx^7;V'T^f 
MJ±T-e^^^-frS*T\ 4- [ (4-^f;v-lH — f 5 --f 

/V) ^v-] ^yy^hy^- l&Ifcfi (2 3 9mg, t$83%) §T#fc Q 
25 IR (neat) cm -1 ; 3100- 2040, 1604, 1527, 1 
5 0 0, 1 3 8 8, 1 2 6 1, 1 2 3 8, 1 1 6 7, 1 1 5 5. 

mmm 742 

1- [4- [ — — f/P) ^-^v-] 

71-] y ^7 5^-1 iSMfe^©-^ 
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t*T> MMM 7 4 1 7?#fc 4 - [ ( 4 - .7- 1 H — f >^V— 7V- 5 - 

^ /^) J^V] MJ ?V • l i^g^ (70mg, O. 245 mm o 1 ) & 

7f7tKn77V (2ml) Tii^U ^T-CtR^U^^AT^S: — r>A 
(46mg, 1. 2 2mmol) ^TJP^T, mm^M LT 4 B#P^# Lfc c 
5 tK^-UT, tJc (4 6 m 1) £r^o< Y) t1mx.tzM, 4 N-7K^b^ h V r^Tk 
(4 6 // 1) > 7K1 4 0 (nl) ^jf7tKP777 (5ml) SrJjP^T, 

h~ h y /v/T^~T7k= i o o/o, 5 0/1, 2 5 / 1 T?^tB) 7:1*1^ 
10 Lt, (4 1mg) Sr#yt 0 #^fL7t@#:Srl, 4-v^^1^ 

(2ml) -C^f U 4 N-^Sfe/ 1 , 4 - iS^^^mW (2ml) Sr^Px.T 
i^flWM, Hfc-^^Vl^— ^/V (jj&l 5ml) ^px.-c, «E#tM 

[4- [ (4-^f^-lH flsjf*S— 7V-5 OP) ^i/] 7i-;V] ^ 

15 ^;V7 5^-1 ( 4 6 m g , JRs£ 6 5 %) £r#fc 0 

IR (neat) cm -1 ; 3 0 6 0- 2 0 6 0, 1 5 0 8, 1 2 3 0, 8 
3 5. 

MMffl 7 4 3 

1- C3- [ (4 - ^ 1 f y^y-;P- 5 - ^r^r^l ~7 

20 7V] ^ ^-JVT 5: V • l i^ito-a^ 

IiT^ HJfe0!l 7 4 0 7r#7c 3 - [ ( 4 - * 1 H — f y^/- A— 5 - 

-Y 7V) -<^/ — MJ;V- 1 (60mg, 0. 210 mm o 1 ) £ 

7h7tKn777 (2ml) 751H^ U 7k^T^7kmitV =^-^^T;V% J* 
(40mg, 1. 05mmol) ^Px.T, ^^MbT4B#^ft#U7t 0 7K^ 
25 tUT, tR (4 0mD £r^o < *9 ^P^/cf^ 4 N-zkM^" Ml t? l^i&Wfa 
(40^1)^7X120 (// 1 ) iff7fc KP77y (5ml) ^Px.T, S 

^@*i-§*7?#fcM^Sr, y 77 <7VU7J 7A70-7f^77^ (Tir h 
— h U/l-/T^~T7k= 1 0 0/0, 5 0/1, 2 5/l«) TiMft 
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V^fegfrtLT, (3 1mg) £#fc 0 mbthtimVt&l , 4-i?3-*-f-ls 
(2ml) -?j&5?U 4N-Ii/1, 4-^=^^^^ (2ml) £rflPx.T 
^TlB#W»f, ^v^^yi^c— Gift 1 5ml) ^*D^T, 

5 [3- [ (4-^f;V-lH- f A*- 7 =^=.)V\ * 

^}VT 5 V • 1 ( 3 9 m g , 6 4 %) £r#fc 0 

IR (neat) cm -1 ; 3 2 0 0- 2 1 0 0, 1 5 8 9, 1 5 2 7, 1 

4 8 9, 1 4 4 6, 1 3 8 5, 1 2 5 1, 1 2 0 7, 1 1 6 1, 1 1 0 1, 9 3 
7 . 

10 MMM 7 4 4 

trans— 4— ( (4-^^vV-lH — — i ?V) ir^r^y) -> 

(a) trans-2-{4-[ (4 -c^^vV- l H--f >*fy ? —;V— 5 f 

yv) n^v/W -1H-- fy^y K— jv- 1 , 3 ( 2 H) - 

15 ^cD-g-Jifc 

5IJ&#I| 6 8 2 -C#fc 4 - J^yV- 1 H f yV- 5 /V (359 

m g , 1 . 4 6 mm o 1 ) „ MMM 3 2 3 ( c ) X^tc cis-2- ( 4 — K 
n n^^rv-yw) -1H — fy^yK^U-l, 3 ( 2 H) -v^^ (8 

5 4m g, 3. 4 8mmo 1 ) <D hs^^> (l 5ml) W0\^, *ST / ff-UZs 
20 hV '7 s ?-A'ft*ib t 7l//\>/l'^l^fe&L (1. 2g, 4. 53mmol) Sr^JP^L, 

1 2 0 °C(clT 3 B#rflm# Lfc 0 RjfS^SrflfcMI LT# b^/c^M;? n n afryV.* <h 
1 N -fcWtfc-r h V ?Jxfr$gm&-}Xl%.X&m&, * nn*/l/Af2HIiai U ftt 

^ : @^m^= 2/1) f^-CM^L, trans-2- {4- [ (4-^^vV 
25 - 1 H — f )V— 5 yV) d-dfV] n^d^yP} - 1 H — f y-f V 

K— yV- 1 , 3 ( 2 H) - ^ V (681. 6 m g , 50%) 

(b) trans-2- {4- [ (4— ^L^yP — 1 H-^T^V— yV— 5 — f 
yV) t^fv'] v-^n^vW} -1H — fV^^K— yV- 1, 3 (2H) -v^ 
^t^T, 1 4cD^^2pCTKiS^ ; fTV\ 4- ( (4-a^yV-l 
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H — i 5 — fM ttl/) */9 v^-frlsT $ 1/ • W®&&&Wfc.« 

R (neat) cm -1 ; 8 0 0, 1 0 7 2, 1 1 2 2, 1 2 5 7, 1 5 0 
8. 

7 4 5 

5 cis-3- ( (4-a:^;V-lH— f A>— 5 (A) t^r^) n 

HffifiJ 3 8 5 (b ) -e#fc trans-2- ( 3 — Ku ^i/is? a^df^ 
A) -lH-^y^VK-^-l, 3 (2H) -v^^ffiVX 4 
^■fe^C-CK^^rfT V\ cis-3- ( (4 -rc^/V- 1 H — f ?V- 
10 5 — ^r^-y) ^P^fyr^^ftA:. 
L C/M S : M+ 1 = 2 8 8. 0 
SfelfeM 7 4 6 

c i s — 4— ( (4 -if 1 H-^ >^y-;V- 5 - ^/V) Hr*c*S) v-^ u 

15 ^JfeM 3 2 3 ( a ) T?#fc tr an s — 2 - ( 4 — t Ko^^P "^S" 
M -lH-^y^VK-zV-l, 3 (2H) -vo^V^JlVX »|7 4 4© 
#ifcK:21SCTKJES£:fTV\ cis-4- ( ( 4 - x^/p- i h-^ y^V-^- 
5 — (A) *"3rV) i/^ a^dr-y->-T5 ^§r#fc 0 
L C/M S : M+ 1 = 2 6 0. 3 

20 MMM 7 4 7 

trans — 3- ( ( 4 -a^^jv— 1 H — A ^^V— A— 5 — 4 As) 

M#iJ3 2 6 (d) -e#/cc i s-2— (3 — fc Kp^Wp^^) - 
ih — fy^yK-^-i, 3 (2H) — ifjris&mw 4 4<D^^\ZL 

25 ipCr^J^^T^. trans-3- ( (4-if;V-lH->fy^l/-5 

IR (neat) cm -1 ; 9 0 6, 9 4 5, 1 1 0 7, 1 2 2 3, 1 5 0 
6. 

3 8 9 ©:£fefc3pCTKJ&£?TftV\ ^T^1~3*l»!j 7 4 8, 7 4 9 
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©<ffr£4fc&^J&Lfc 0 fc*?U HJfrfcU 0 9 tllfc trans-3- [ (4-^ 
HJfe^J 7 4 8 

5 trans-N, N — 3- [ (4-^f^-lH-'f^^-5 

— ■ f /l") ^-4r->] v-^ 5 >- • — i^BIS 

IR (neat) cm -1 ; 2643, 1220, 1 1 5 1, 964. 
MMM 7 4 9 

trans-N, N-^nlf;y-3- [ (4-^f/V-lH-^fy^/-;V- 
10 5 — f/V) ^n^fyr^'-SIS 
L C/MS : M+ 1 — 330 

mmm ho ©;^fcapc-csj&<MT5&v\ sxTi^-i-mi&m 750 <o\\^m 

Sr-g^Lfc fcfcU H»!l4 O 9 T?#fc trans-3- [ (4-^=f-/V~ 1 
15 HJfeM 7 5 0 

trans-N-^n^f/V-3- [ (4-^f/V-lH i^fr^S—As— 

S6^C : 110 — 112 °C 
H«J 7 5 1 

20 trans-N-if/V-3- [ ( 4 - ^ f/V- 1 H-'f y^'/ — sU— 5 f 

Ad ^r^yy i/^n^fy7?y©^ 
(a ) N- {trans-3 - [ (4-^ 1 H--f y^V-;V- 5 --f 

WJ3 9 l©^£^CTHJ££fT&v\ *|@O^^^^Lfc 0 fcfcU 
25 MWM 4 0 9 trans-3- [ (4-^ "f-fls— 1 H--f ls*?-J— As— 5 

(b) trans— N — ^-^1 — 3 — [ (4-^/V-lH~^^Y-;V-5 
— (Ay) $r**/\ i/s 7 n-^M^TS >'<D&!$ 

mMM3 9 9<D#mzm^x5ij&&ftf£\,\ mm<D4k&®>&&&\sfr 0 tctdu 
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N— {trans-3- [ (4— ^=f-JV— 1 H— l/^^f—jV— 5 —^JV) 5t*c 
Mj& : 9 5-9 7°C 

mMm 752 

5 trans-N-/at>-3- [ — f >^iA- /V- 5 — -f 

(a) N— {trans-3— [ (4 — ^Vl"— 1 H--f )V- 5 — -f 

«J3 9 l^feJ^CTBO&^miiVX li©ft3^^Lt 0 fcfcU 
10 |fefeM4 O 9 l?#;/t trans-3 - [ (4 ^/V- 1 H — f /P— 5 

-^T/V) ^-= 3 r->] v^n— ^rif^T^ ^JfCW^V^Co 

(b) trans-N-^PtVl/-3- [ (4-^^-^-^ 
5 — rVV) r^vO n^fyT^ > • — W&M&>'&$L 

15 N— {trans-3- [ (4 — ^=f-)V~ lH-f ^=3f- 

IR (neat) cm" 1 ; 27 82, 1222, 1091, 970, 94 
1 . 

MMW 7 5 3 

20 N, N-v^^vP— N- c i s-3 - [ (4-^^71—1 H — fy^/-;V-5 

4 11 c i s - 3 - [ (4 — ^ 1 H T l/^S—A'~- 5 - 

-fA-) ^-d^V] ^OA^^r^y (4 6 mg, 0. 2 0mmo 1) ^ 
;-;vm& (1. 0ml) fc^Bfe (0. 0 6 0ml) Sr^EJPU :il^7*/l/ 
25 A T)V*f fc K ( 3 0 m g , 1 . 0 mm o 1 ) 2 Lfc„ £c 

^^T/Tk^t:/^^^ MJ (6 3mg, 1. Ommo 1) <D*$J~ Asfe 
m ( 0 . 5ml) Sr^P^, ^-^«H#P H ia#bfc 0 1 N-Tktjkf h 

y ? AtK^ ( 0 . 8ml) £JP U 8faSttt*t«lSr^ !J # 7 

A^n-^h^^^^- h^ty/it^f /V/ h 'J ;V7 5 y = 5 : 1 5 : 
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1) T?»Hit5r klZ.£ tJifflffilU N, N-v^^Vl— N-c i s-3- [ (4 

-^f/v~lH-^^Y-;v-5 — (M 3r*ci/'] ^n^w^V (2 
9.8 mg, 54%) &#fc 0 
MS:m/z = 2 74 (M+ 1 ) 

5 ^feM 7 5 3 ©^{dSp CT^^It V \ £JLTlZ7Firmffiffl 754-75 7 CD 

mmm 754 

N, N-^7°ntVP- N-c i s-3- [ (4-^f;P-lH-fW-^- 
5— fyv) v/^d^^T?^ 
10 MS:m/z = 3 3 0 (M+ 1 ) 
MMM 7 5 5 

N, N-i^^VP— N— c i s-3 - [ (4-^^-lH--i^y-/P-5 

MS :m/z = 3 5 8 (M+l) 
15 HJfefcl 7 5 6 

N-^ y/n tW-N- c i s-3 - [ (4-^f;V-lH — il/*?V*-jV- 5 
— f ^-^->-] n^^riy/VT 5: is 

: 1 5 2 ~ 1 5 6 °C 
HJfe^J 7 5 7 

20 N-V^ vOf-zU— N- c i s-3- [ (4-/f-/V-lH — f^V— /V- 
5 — i JV) Jr3cZ/~] ^^p^^r^y 

Sfe^ : 166-168 °C 
MMM 7 5 8 

N-ni^vV-N-c i s-3- [ fy^-;V-5-^ 

25 A-) J^vO ^0^^1,7^©^ 

(a) N-c i s-3- [ 1 H--f >^V-/V- 5 — f/P) 

4 11 l?#fc#fc c i s-3 - [ ( 4 - ^ 1 H T X^V-ZV- 

5--T/V) tf-^V] v-^ n^^>/l'T$ ^ ( 1 4 7 m g , 0. 6 0mmol) (7} 
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N, N — f;^;VA7 5 K (2ml) j^^Mfe (0. 036g, 0. 60 
mmo 1 ) % h y^^jVT* > (0. 21ml, 1 . 5 mm o 1 ) s 1-tpn 
^yXf!)7y-;l/ (0. 08 1g, 0. 6 0mmol) , 1 -ozfvV- 3 
- ( 3 ' -v 5 ^ =5M-T 5 7 tfA-) jjAs#*M 5 K • ~4fiBfe*ft ( 0 . 1 1 5 g , 
5 0. 6 0mmol) ^Mx.Xm^MWVtz.o 2 N-Z»fb y ^ AzMBSR (2 
m 1 ) ^Dx.tL«& < it#L-7c^ TK^n^T^b b/Vrc^/g^^^ 7 ix= l 

/ 1 -e 3 utttta u «s^tR, i^p^7k-e^# lt«7K«^ h v VJ^x-n 
mvxmtm&v. mft&vm. mj±r^x$mir^^tK^v, n- c i s - 

10 3- [ (4-^ =J-J\s- 1 H--Y 5— YAO r^v-] v'^n-s^^ 

Tir h T 5 K ( 1 6 3 m g , 9 5%) £#7c 0 

1 H-NMR (DMSO-d 6 ) 5 ; 1. 2 0- 1. 3 0 ( 3 H, m) , 

1. 65-1. 97 (5H, m) , 1. 92-2. 14 (2H, m) , 

2. 29 (1H, s) , 2. 37 (3H, s) , 3. 46-3. 6 
15 3 (1H, m), 3. 99-4. 10 (1H, m), 7. 07-7. 

18 (1H, m) , 7. 18-7. 32 (1H, m), 8. 00 
(1 H, s) , 12.87 (1 H, s) . 

(b) N-^SU- N-c i s-3- [ (4-/f;V-lH f>^;/-7P- 

5 — f/tO t^i/] 5^ C2^drv-7l/T5: V©-^^c 
20 7R^^y^-^^T/V5— !7A (0. 0 5 7 g, 1. 5 mm o 1 ) ©r b =7 t K 
(10ml) N-c i s-3- [ (4-^^W- lH-^y 

tf^S—A/— 5 --TA-) ^-^rv-] ^n^WthT^K (0. 153g, 0. 
5 3 mmo 1) ^P^U »a^LT 2 B#f|i#Lfc 0 ^^^"Tr^ U zk 
(0. 0 2ml) , 2N-7kIf^ b y ^A7Kt» (0. 04ml) , tK (0. 
25 0 4ml) <D)l|I«TLfc(D^ M^t7^ Mlt«Lt y 

5:1) xmm-r^^t^x^mmi^ n-^^-n-c i s -3- [ u- 

^ J-;V- 1 H — T l/PS-tV— 5 — fW) ^v-] ^o^^7 5y (9 1. 
5 mg, 6 3%) 
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MS : m/ z = 2 7 4 (M+ 1 ) 

MMM 7 5 8 <Djjmz.mcx5iJ&%fr\,\ £lTK7jkirmm\ 7 5 9 <Dfc&tfo& 

HJfeM 7 5 9 
5 ^Jfefll 9 

N-^nt>-N-c i s - 3 - [ (4 ?vl— 1 H — f 5 — f 

MS:m/z = 2 8 8 (M+ 1 ) 
Hlfefll 7 6 0 

10 N, N-v^^-A— N-c i s-3- [ — fy^/-;V-5 

(a) N — ai^/W— N-c i s— 3- [ 
5 — OV) X-^-^l ^nA#i/;i/7th7$K©^ 
*lM7 5 8t#tN-xf;I/-N-c i s-3- [ (4-^f;P-lH f 

15 >-^V— A— 5 — f /V) *^^] i/^n^i/;V7^y (5 9. 4m g, 0. 2 
1 7 mm o 1) CON, N- gVl'/JWAT 5 K (1ml) ^^^S^ (0. 0 
1 3 g , 0 . 2 2 mm o 1 ) % hV xf;V7 5^ (0. 070ml, 0. 50 
mmol), l-tKn^yXMJ7/-;> (0. 0 2 9 g, 0. 2 2 
mm ol) , 1 —=r.^-;V- 3 — ( 3 ' - >^ J~?VT $//n fcW) #/J^ v>-f $ 

20 K • — m$M. (0. 042g, 0. 22 mm o 1 ) £2)0 ?LT,«dt# L7c 0 2 N 
-*BWfc!J^#A2kigJfc (2ml) lrMTL«f)<»j$L^ zM^P^Tt^ 

25 51 it J; t), N-m^-N-c i s-3- [ (4-^f;V-lH — <ls#-S 
—/U— 5—4 As) Jr^i/l ^p^'>4/7th7$ K (6 3. 4mg, 9 3 
%) £#fc 0 

1 H-NMR (DMSO-d 6 ) 5 ; 0. 92-1. 15(3 H, m), 1. 
15-1. 52 (4H, m) , 1. 52-1. 84 (4H, m), 1. 84 
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-2. 20 (4H, m) , 2. 29 ( 1 H, s) , 2. 38 (3H, s) , 
3. 16-3. 29 (1H, m) , 3. 96-4. 14 ( 1 H, m) , 7. 
07-7. 18 (1H, m), 7. 18-7. 32 (1H, m) , 8. 00 
(1H, s) , 12. 8 7 (1H, s) . 

5 (b) N, N-v^^/V-N- c i s-3- [ — f 
— ;V-5 — iW) ^-^V] iy^ n^^f-iyy^T? ^©-^^ 

**-fky^^^T/V^=^A (0. 0 2 0 g, 0. O5 3mmol) ©7 s - b 7 
t Kn77> (5ml) ffiftfttt^ N-^^/P-N- c i s-3- [ (4-^^ 
/V- l H--f 5 — iW) ^-^v-] ^a^i/;i/7-feb7$ K (0. 

10 0 5 7 g , 0 . 1 8 mm o 1 ) ^PfS&gSfe LT 2 l^ffijft^ Lfc 0 ^^r/K 

W*Pt, 7k (0. 0 4ml) x 2N~7kmk~ThV i?^7kmWi (0. 08 
ml) , 7k (0. 12ml) ©JlIMTbfc©-^ ^f»£ri? Miti§T«J 

^7§V=5 : 1 5 : 1) T^tB-T-S n £ (Cj: 9 U N, N-v^^/I^-N 
15 -c i s-3— [ ( 4 - ^ f 1 H - ^f > 5 - ^ /V) 

n^drvvKr^ (2 9. 2mg, 5 3%) &r#fc 0 
MS:m/z = 302 (M+ 1 ) 

HJfe0!l7 6 0©^?CTgJi£;^lTV\ J^Ti-^i-H»!l7 6 1 ©fi^#/£r 
-^J&Lfc 0 fit, H1M4 6 6-C#tc i s — N-^tVI"- 4- [ (4-^^7V 

7 6 1 

N, N- v^^A— N- c i s— 4— [ (4-^tvV- 1 H — ^ >^V-/V- 5 

25 MS :m/z = 3 0 2 (M+ 1 ) 
HJfeM 7 6 2 

trans-3- [ (4-MJ ^A^n ^ 1 H — f ^^V—jV— 5 — ^ 

(a) 2— {trans- 3- [ (4 — h ] J ~7 VP^n tJ'A'— 1 H — ils?"S 
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— fV— 5 — (tv) 3r*is] n--^vvW - l H—yf y^T > 1 , 3 

(2H) -v^^GD^Sc 

Hife^!l4 7 4 -e#/c 5-t Kn drv-- 4 - h U :7/i^n p< ^-/V- 1 H — f ^ 
y'-ZV (0. 3 0 3 g, 1. 5 0mmol) , HJfe^ U 3 2 6 (d) "C#fc c 

5 is -2 (S-tKP^^n^^) -1H — fy-f^K-;V-l, 

3 (2H) (0. 3 6 8 g, 1. 5 0mmol) , MJ7x=;^ 

(4 3 3mg, 1. 6 5mmol) , rb7tKn77V (10ml) © 
U^m^Tk&T, yy°n fcV^^/^^drv-l/- h (0. 3 6 4g, 1. 80 
mmol) ^ITU 3 0MMt#i.UTiM6^Lfc. 
10 aSitfe^'> y * 7^7nvh7'77^- ^V/It^^Fvl^ 

3:1—2:1) "C^ffi-r^ ^iia 9 ftM U 2 - {trans- 3 - 
[ (4 — hV -7A>-3rT2jL 1 H— T isPS—A*— 5 — -f/P) ^3r><] c 

^=*->vW -1H — f y^fyK- 7V-1, 3 (2H) — ^^^©ft^J&fe (c i 

s-2 (3-t Kn^Wn^S/;!/) -1H — f y>f V K— yP- 1 , 3 

15 (2H) -^^i©^^) SrO. 3 2 4 g#fc„ 

(b) trans — 3- [ (4-MJ7Mn^f;V-lH iy^V — )V— 

2- {trans- 3- [ (4— hi) 1 H — f "y&^S—A/— 

5 f/V) ^-df ^7d^^V} -1H — f y-fVK-/l — 1, 3 (2H) 

20 - ^^<Dfe:fe» (0. 324g), 3 0 %y ^/VT $ ^/y y 7 ~/H§^ 
(15ml) (om&*fa*. 9 0°C-e3B#^#bfc o ^^rW^b, 
y*W7A7n^F^77^- (7nn*/i/A/^^/-^=2 0 : l^y 

d p /K/i^A/^ y / — /v/ h y ^^-)vt ^ ^= io:i:i) -e^ttj-f-^ r t ft: 

<fc 9 It^Ls trans-3- [ (4 -by 7/^n^f/V- 1 H-^^yV- 
25 sU—5 — i Ay) t^r^>] ^n^^7 5V (7 0. 4m g, 16%, 2Wt 

NMR (DMSO-d 6 ) 8 ; 0. 8 0- 1. 3 0 (2H m) , 1. 
3 5- 1. 9 7 (4H, m) , 1. 90-2. 11 ( 1 H, m) , 2. 

67-2. 80 (1 H, m) , 2. 95-3. 10 ( 1 H, m) , 3. 
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29-3. 41 (1H, m) , 4. 97 (1H, s) , 7. 40 (2H, 

d, J = 9. 2 Hz), 7. 81 (1H, d, J = 9. 0Hz), 8. 
0 1 (1 H, s ) . 
MMffl 7 6 3 

5 N— c i s - 3 - [ (4- hV ^/V^-n * 1 H--f ^&V — As— 5 — -f 

HWii 5 8 7 T?#fc c i s - 3 — [ (4 - hV ~7/V%-u ^ ^/V- 1 H--f >^ 
/V- 5 — W AO t^->] ^n^>/;V7 5> (0. 066g, 0. 22 
mm o 1) ON, N-^fMM7-; K (1ml) (0. 0 14 

10 g , 0 . 2 2 mm o 1 ) N h V ^^^T % 1/ ( 0 . 075ml, 0. 54 
mmol) N 1-t KP^^XMJTy-;!/ (0. 0 3 Og, 0. 2 2 
mmol) s 1— ac^vv— 3 — (3' - >M f/V7 5 / :7°n fcf/lO j&A-affSM 5 
K • — Sfffifetfc ( 0 . 0 4 3 g, 0. 2 2mmol) £}JP£T^^1# Lfc 0 2N 
-y&mfcy^!^*^ (0. 4ml) ^Dx.TL«P 3 <»#bfc#, tJc^Dx. 
15 T^bb /V^ ^/B^ife^^= 1/1T3 UlttltB U ^"M ^7X> p^&tKt? 

jit^^tlCj; 15 % N-cis-3- [ (4-M) 1 H-^f V 

fflf—A'— 5 — f/lO t^v'] n^^;V7"t b75 K (0. 0 6 7 g, 8 
20 9%) £r#fc D 

1 H — NMR (DMSO-d 6 ) 6 ; 0. 9 3-1. 4 0 (4H, m) , 1. 
6 5- 1. 8 5 (5H, m) , 1. 9 4—2. 2 0 (2H, m) , 3. 52 
— 3. 73 (1H, m), 4. 45-4. 62 ( 1 H, m) , 7. 47 (l 
H, d, J = 9. 1Hz) , 7. 80 ( 1 H, d, J = 9. 4Hz) , 8. 
25 0 0 (1 H, s) , 13. 4 2 (1H, s) . 

mmn? 6 sfD^m^mcxR^n^^, ^rt*t»j7 6 4<D<t-&m& 

MMM 7 6 4 

N-c i s-3- [ (4 - hV ~7tV-%-xi * 1 H-4 is^S — As— 5 --f 
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1 H — NMR (DMSO-d 6 ) 6; 0. 94 (1H, d, J = 7. 6 
Hz) , 1. 0 2- 1. 3 8 (4H, m) , 1. 6 7 - 1. 8 0 (2H, 
m), 1. 95-2. 15 (4H, m), 3. 57-3. 75 (1 H, m) , 
5 4. 45-4. 60 (1H m) , 7. 47 ( 1 H, d, J = 9. 1Hz), 
7. 80 (1H, d, J = 9. 4 Hz), 8. 00 (1H, s) , 13. 4 
2 (1H, s) . 

mmm 7 6 5 

N-^gVV-N- c i s-3- [ (4- M)7/Vi-n^f-;V-lH — O^fy* — 
10 /P-5 — </V) ttl/] ft v^^-iy/UT^ ^<D&f& 

fc^ikV ^-tt-kT/V^—tyJ* (0. 0 2 Og, 0. 5 4mmol) ©jf7t 
-7=7 ^ (3ml) 1 6 T?#fcN- c i s-3- [ (4 — f 

irhT5K(0. 062g, 0. 18 mm ol) ^1B^ 7}Pif&« Lt 7 B^ffi* 
15 #Lfc Q ^^T7K^"e^*PU, 7k (0. 0 2ml) „ 2N-*iWlst MJ^M 
jgffi (0. 04ml) N tR (0. 08ml) ©jIfilcMTbfccDt), ^*»&ri?^ 

xf;V7^=2 0 : 1) "Cjgffl"t-5rtHlJ;t)#J4U N-^yV-N- 
c i s — 3— [ (4— MJ ^/l^npt^vV— 1 H — < ^^-/— )V— 5 — f /V) 
20 3f-S/] ^n^7/V7^ (2 7. 8mg, 4 7%) £r#fc 0 
Ifejfe : 158 — 163 °C 

H»J 7 6 5 ©^?±H^CTRj£MM/\ WTi-^i-^»J 7 6 6 <Dfc&Qs& 
LfCo <& U HIM 7 6 4 -T?#7hN- c i s-3 - [ (4-hV ~7 jV^rxi * 
J-fr- 1 U-4 l/pS—As— 5 -- f /V) ^i/] 5^ a— 5 K 

25 ^J^B-ffiV^o 
mM\n 7 6 6 

N-^n tVP— N— c i s-3 - [ (4 - h !) 7;^n ^ f 1 H-f y^V 
IR (neat) cm -1 ; 1504, 1329, 1234, 1119, 1 
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0 3 7, 9 0 3. 
Wti&M 7 6 7 

N, N-v^^vV-N- c i s-3- [ (4-MJ7/Vtn^f-;P-lH — 

5 5 8 7 "CWc c i s-3 - [ ( 4 - MJ ^ ?vl— 1 H — f ^ 

^-/V-5 — f/V) i/^n^W^ (7 0 mg, O. 2 4 

mmo 1 ) <0*9S—AsWlti (1 - Oml) M (0. 0 6 5ml) »U 
^ r 3 7 %*;l/^T;Vf t KMf (3 5mg, 1. 2 mm o 1 ) &Mx., M 

s.-e2^wm#ufc 0 m^>Ty7kmkftymi-h}) ?a (7 o mg , i. i 

10 mm o 1 ) © ^ ^ 7 -/M« ( 0 . 5ml) ^0*., Sfit«i# bfc 0 
1 N-TkSUb?" h V $J><7kmfe ( 0 . 8ml) &]MjLm%&& ! & u 

x^y-;V=2 0 : 1 : 1) -CjgW*t*S w h \ZL& «9 JftRU N, N-v^^/V- 
N-c i s-3 - [ (4 - MJ p ^ 1 H-^ 5 

15 7V) is? n^df-vvVT5 ^ (4 8. 3 mg, 6 3%) £r#fc 0 

IR (neat) cm -1 ; 1508, 1329, 1236, 1115, 9 
0 1 . 

mnm 7 6 7 (D^m^mcxR^m\ ^T^-i-mmm 7 6 8 (ow&mtt 

^^bfc 0 {&U ^Jfe^J 5 8 6 -CWc trans-4- { [4- ( h V 
20 7*^vV) -1H-- f^y— 7V-5— f/V] jj-df^} o^f>7 5 V^rJfft 

Hlft0»J 7 6 8 

N, N — ^vl*— N— trans— 4— [ (4- h!J7^tn7<f-;V-lH- 

25 IR (neat) cm -1 ; 1506, 1327, 1236, 1188, 1 
120, 1052, 941, 902. 
MMM 7 6 9 

N—*<>'i?/l'—N— t rans— 4- [ (4-^f/V-lH-^^/-;I'-5 
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MMM 4 0 8 trans-4~ [ ( 4 - ^ ^7P- 1 H—f ^V-/V- 

5— 4VV) ^-^v'] xi^^yjVT 5 ^ (9 8mg, 0. 4 0 mm o 1 ) 
^J-;^mW. (2. 0ml) (0. 0 6 0ml) £»]U r^f^yX 

7;>ft K (8 5mg, 0. 8 0mmol) SrflPx., 2 B#f H ^#Lfc 0 

5 tei->T7 7X^k^^*i- hy^A (3 0mg, 0. 4 8mmol) (D^$J-;V 

mm (o. 5 mi) mB.x»m&nwisfc 0 RmmKiN-^mit^-v 

V V J*7kmWt CO. 8ml) £r£p ;U&8E3r L> Mtt Sr y # tf;V$i =y 

^/VT5^=2 0 : 1) T^ffi-TS^^^J; 9*fri£U N-^^vVV- N- 

10 trans-4- [ (4 9vV- 1 H--f 5 — }W) ^-=^i>] 
^ tn^^^/VT? ^ (4 5. 6mg, 3 1%) £r#fc 0 

IR (neat) cm -1 ; 1 4 5 2, 1 2 3 2, 1 0 9 9, 9 3 5, 8 0 
4, 7 4 4, 6 9 6. 

mmm 6 9o^}c:ipc-c^^v\ unc^-f-mmm 7 70-78 1 © 

15 fl^ife&^Lfco 
7 7 0 

N - ^<>Zy/V) - N — trans-4— [ ( 4 - ^ ^/V— 1 H — f 

^^y— /V- 5 —- f /V) ^-^v'] P^^S/yVT 5 ^ 

IR (neat) cm -1 ; 1232, 1101, 943, 800, 754. 
20 7 7 1 

N— (3 — 9 n n^O'^A') -N— trans-4— [ (4 -p^/V— 1 H — -f 
l/p^ — zV— 5 — -Y/V) tdri/] S/^ 5 ^ 

Rfej& : 1 3 4 ~ 1 3 7 °C 
H«J 7 7 2 

25 N— (4-^nn^y^;I/) -N— trans-4- [ (4-^^7P— lH--f 
>-^y*— ;V— 5 — ^-^^/] C3-\^S//PT 5 ^ 

Sft^C : 148 — 150 °C 
HJfiflJ 7 7 3 

N- (3-^ r-^v^^vW) -N- trans-4- [ (4-;^/V- 1 H- 
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jft^C : 150—153 °C 
HJfe^l 7 7 4 

N- (4-^ h^i/'OitA') — N- trans-4- [ (4-^^/V- 1 H — 

j8t£ : 1 7 6 ~ 1 7 8 °C 
^Jfe^iJ 7 7 5 

N- (3-hV 7;Vtn^f-4^cy^) -N- trans-4- [ (4-^^ 
A— 1 H--Y is^S—As— 5 —- iVV) v/^n^^vr?^ 
10 IR (neat) cm -1 ; 1508, 1327, 1120, 943, 80 
4, 7 0 2. 

mmm 7 7 6 

N- (1, 3 --^V'v^^y-A'- 5 --f /1/^^V) -N-trans-4— 
[ (4-^^VV- 1H — — tWO ^^v-] ^n^^7$ 
15 >- 

IR (neat) cm -1 ; 1 2 4 7, 1 0 3 4, 9 2 8, 7 9 6. 

mMm 777 

N-trans-4- [ (4-^^/V- 1 H--T isp^S — As— 5 -- ^~^r 
>0 $^ n ^.^r is/V— N — i?ls— 2 — ■ i/V^^-fV) 

20 IR (neat) cm -1 ; 1508, 1221, 1091, 941, 75 
6 . 

mmm 7 7 8 

N- trans-4— [ (4 — * ^;V- 1 H— -Y — /U— 5 — ^T/V) ^"^r 

*>] ^ a^drV/U— N- (t°y;/y-3 — f/V^^W) TZ> 
25 IR (neat) cm -1 ; 1508, 1222, 1091, 941, 75 
5 . 

MM$1 7 7 9 

N- trans-4— [ (4 — t'J-A'— 1 H — — 5 — f ?V) ■Jr^ 
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IR (neat) cm -1 ; 1558, 1222, 1095, 941, 79 
6 . 

mMM 7 8 0 

N-fy^-N-trans-4- [ ( 4 - 7 ^/V— 1 H — W fl>— 
5 5— -Ol/) ^-^rv / ] ^n^W5^ 

IR (neat) cm -1 ; 1236, 1101, 935, 873, 790. 
7 8 1 

N-^^^^/P-N— t r a n s — 4 - [ 
5— 4M jr^is} 5/^p^i/;P7 5y 

10 IR (neat) cm -1 ; 1508, 1220, 1093, 940. 
HJfeM 7 8 2 

N-trans - {4— [ (4 - ^ f 1 H-^f y^j/-^- 5 -'f A-) 

H»>|4 0 8 tllfc trans-4- [ 1 H — i Is^S—jV- 

15 5— f/U) ^r^iy] v^^p^W^y (9 8mg, 0. 4 0mmol) ©N, 
N-^^*;VA75 F (2ml) jgflSfUlV^ n /N 0 ^;fr/l^c (0. 0 
3 4 g , 0 . 4 0 mm o 1 ) „ hV 5^(0. 14ml, 1. 0 

mmol) > 1 — fc Kn^r^yXMJ TV—A* (0. 0 5 4 g, 0. 4 0 
mm o 1 ) „ 1 —=c^/V— 3 - ( 3 ' - 5vl^T 5 7 tf/U) 5 
20 K • ~i£Bfel& ( 0 . 0 7 7 g, 0. 4 0mmol) Sr^P^-C^^# bfc 0 2N 
-TK^y^^A*^ (2ml) ^Px.TL«b<*#bfcm, zKfc^P^T^ 

e, h/k^^/@^^^/v= i/i"C3 Ertffl u «ii^7X, «Sfn^7ic-e» 

25 §rttJ:^ N- trans - {4- [ (4-^^W- 1 H— < ZsfT'S—A'— 
5—4/1") t^y] %/# u^u^l/^j/V^^-^T 5 K (115 

m g , 9 2%) £#fc 0 

1 H — NMR (DMSO-d 6 ) 5 ; 0. 5 5-0. 6 7 (4H, m) , 1. 
15-1. 32 (2H, m), 1. 38-1. 53 (3H, m), 1. 75 
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-1. 86 (2H, m) , 1. 95-2. 06 (2H m), 2. 36 (3 

H, s), 3. 50-3. 65 (1 H, m), 3. 97-4. 09 (1H 
m), 7. 12 (1H, d, J = 9. 0 Hz), 7. 2 7 (1H, d, J 
= 9. 0Hz), 8. 00 (1H, s), 12. 84 (1H, s) . 

5 7 8 2 ©^?£«CTKJ£<HTV\ SXTK^irMMM 7 8 3-7 8 7© 

^M®\ 7 8 3 

N— trans - {4- [ {A-^-^/V- 1 H — f l/^S—As— 5 — < ;V) 

10 1 H — NMR (DMSO - d 6 )S; 1. 13-1. 30(2 H, m), 

I. 36-1. 73 (11 H, m), 1. 74-1. 85 (2H, m), 1. 
95 — 2. 06 (2H, m), 2. 36 (3H, s), 3. 46 — 3. 65 

(1H, m) , 3. 95-4. 07 ( 1 H, m) , 7. 12 (1H, d, J 
= 9. 0Hz) , 7. 27 (1H, d, J = 9. OHz) , 7. 61 ( 1 H, 
15 d, J = 7. 7Hz), 8. 00 (1H, s), 12. 85 (1H, s). 
MMM 7 8 4 

2 — ^ h^v'-N- trans - {4- [ (4-^^^- 1 H — i Is&Z — A'— 

1 H — NM R (DMSO-d 6 ) 5 ; 1. 2 6 - 1. 5 3 (4H, m) , 
20 1. 70-1. 81 (2 H, m), 1. 90-2. 06 (2 H, m), 2. 
37 (3H, s) , 3. 27 ( 3 H, s) , 3. 5 8- 3. 7 0 (1 H, 
m), 3. 7 5 (2 H, s) , 3. 95-4. 0 3 (1H, m), 7. 1 
1 (1H, d, J = 8. 8 Hz) , 7. 27 ( 1 H, d, J = 8. 6Hz) , 
7. 56 (1H, d, J = 8. OHz) , 8. 00 (1H, s) , 12. 8 
25 6 ( 1 H, s ) . 
^MM 7 8 5 

N— trans - {4- [ (4 - ^ =5VV- 1 H-^f "sfZ—JV— 5 — W /V) ^"^r 

^u^.dri//W fl^7t Ko77 V— 2-^7/P/i?^i/T5 K 
1 H — NM R (DMSO-d 6 ) 5 ; 1. 17-1. 55 (4H, m) , 
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1. 69-1. 86 (5H, m) , 1. 96-2. 16 (3H, m), 2. 
37 (3H, s) , 3. 5 2-3. 6 8 (1H, m) , 3. 68-3. 80 
(1H, m), 3. 80-3. 90 (1H, m), 3. 90-4. 02 (1 

H, m), 4. 11-4. 18 ( 1 H, m) , 7. 11 (1H, d, J = 8 . 
5 8Hz) , 7. 27 (1H, d, J = 8. 8Hz) , 7. 50 (1H, 

d, J = 8. 3Hz), 8. 00 (1H, s), 12. 86 (1H, s). 

mmm 7 8 6 

N-trans - {4- [ f 5 Jr*r 

10 1 H — NMR (DMSO-d 6 ) 8 ; 1. 14-1. 31 (2H, m) , 

I. 39-1. 55 (2H, m), 1. 75-1. 87 (2H, m) , 1. 
8 7-2. 0 6 (4H, m) , 2. 37 ( 3 H, s) , 2. 80 — 2. 92 

(1H, m) , 3. 5 0-3. 7 3 (4H, m) , 3. 8 1 ( 1 H, t, J 
= 8. 1Hz) , 3. 9 5-4. 0 6 ( 1 H, m) , 4. 11-4. 18 
15 (1H, m) , 7. 12 (1H, d, J=8. 8Hz) , 7. 2 7 (1H, 
d, J = 8. 8Hz), 7. 82 (1H, d, J = 8. 3 Hz) , 8. 00 
(1H, s) , 1 2. 8 5 (1H, s) . 

mmm 7 8 7 

2-^f^75 /— N — trans - {4— [ (4— ^f-jV— 1 H — { y#*V* 
20 —JV—S—J As) ^-^r->] is? n-^S/yV} 7th75 K 

1 H — NM R (DMSO-d 6 ) 8 ; 1. 2 2- 1. 5 5 (4H, m) , 

1. 70-1. 82 (2H, m) , 1. 91-2. 04 (2H, m) , 2. 

14 (6H, s) , 2. 37 (3H, s) , 2. 80 ( 2 H, s) , 3. 

55-3. 70 (1H, m) , 3. 95-4. 06 (1 H, m), 7. 11 
25 (1H, d, J = 9. 0 Hz) , 7. 27 ( 1 H, d, J = 8. 8Hz), 8. 

00 (1H, s) , 12. 86(1 H, s). 

mmn 7 8 8 

N-^n/n Wf;!/-N-t r an s-4- [ (4-^f/V-lH-^y 
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&&fc]) l ^VJ*T/l'§~VJ» (0. 0 4 0 g, 1. lmmol) COT h7k K 
n77> (2ml) mmWKs MMM 3 5 T'ffcN- trans - { 4 - [ (4 

o/<yA^^Vr5 K (0. 10 8 g, 0. 3 5mmo 1) £#P;i. MiSr^G 

5 vx7mmmwhit 0 $^&*^-e#*pu ?k (o. 02 mi) % 2n- 7 jc^ 

tby^ATKit (0. 04ml) , * (0. 0 8ml) (DUMfcmT V±(Dt>, 
^#>£r-fe 7 hit5at?4tS«J Lfc 0 y 7J <7Vi^ c^h^7-f- (^=¥ 

f ^/ftgxf ;>/ h y xf ;V7 5 ^= 5 : 15 : l) T*&tttt& Z. t iC «fc <0 )ft 
N-^n?*P Wf^-N- t r a n s-4- [ 

10 — f/V) jfrdf-f] ^P^W^ (8 2. 3mg, 8 

0%) £r#fc 0 

: 1 3 2 ~ 1 3 4 °C 

7 8 8 ©^j£^CTS^^TV\ SXTfcTFirmMm 7 8 9 ©<ffr£4*>& 
^-^LfCo {EU HJfe0!l 7 8 3 -C#fcN- trans- { 4 - [ (4 ^/V- 
15 lH-<'y^/-;l'-5 — f/P) ^=3riy] S^tr^dr >-77/V 

WfcM 7 8 9 

N — n^i^/Vpt^vU— N — trans-4- [ (4 — ^^VW— 1 H-^y 
5 — f )V) jtr*r*S\ o-^^vvVT 5 V 

20 : 1 8 0°C 

HM7 8 8<D^^2pCT,K^Srfi 1 V\ ^T^i~*»J 7 9 OOfc-g^Sr 
&]&L.1t 0 IIU HWJ7 8 4"C#fc2-^ r-^rv—N- trans- {4- 
[ ( 4 — ^ ?vP- 1 H -W f^S — A*— 5 — f /!/) ^ ^ p ^dr^/l^} J" 

25 lljfe^lj 7 9 0 

N- (2— pi — N— trans-4- C (4—^^/1^- 1 H — f 

IR (neat) cm" 1 ; 1508, 1220, 1093, 941. 

i?»j7 8 8 (D^m^cxRft^m\ uT^-tmrnm 7 9 1 
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Mtt„ {au 3©» 7 8 5 TfltfcN- trans- { 4 - [ (4 

- 2 -TJ/V/tf^v'T 5 K£Jm#H£/Bv^ e 
HJfe^J 7 9 1 

5 N- trans - {4- [ (4-^^/V- 1 H— W V^V-/V- 5 — -4 /V) Jr^c 
*S] ^n^df-V/W -N- (fh7kKP7 7^-2-Wf;v) 
IR (neat) cm -1 ; 1 5 0 8, 1 2 2 0, 1 0 7 2, 9 4 1. 

^»J7 8 8©^fefc!pCTSJSSrfTV\ OTfc^t^liffe^l 7 9 2 (Dft&m* 
^J$L7t 0 {&U IfeffiM 7 8 6 7?#7tN- trans- { 4 - [ (4 -^A— 
10 lH-^y^/-;>-5 — (VP) ^=¥->] V'^^Z'/l'} 7f7tKo777 

mmm 792 

N— trans - {4- [ (4-7^^- 

IS] ^W^^cl/As) -N- (fh7t Kn77^-3-^;M^) 
15 IR (neat) cm -1 ; 1508, 1223, 1092, 943. 
MMM 7 9 3 

S^~J^ 3— ({trans— 4— [ (4— *<?A'— 1H — f y/)/- As— 5- 

4 0 8 7?#fc trans-4- [ ( A—S^~)V~ 1 H-^f Is^S— /V— 
20 5— >f/P) s^V] n^^iy/l/T? > (9 8. 1 m g , 0. 4 0 mm o 1 ) , 
^77!i;^f;V (4 3mg, 0. 5 0 mm o 1 ) , S $ S - A^ (2. 0 
m 1 ) V>m&M*: 5 0 °CT* 6 B#Pfl«# b7c 0 fi^ftS:®* U Mtt^^r > U 7? 

2 0:1) T^ffltSr ifclj; *9 ^^W- 3- ( {trans-4 - [ (4-^ 
25 ^vl— 1 H — -Y l/^S—As— 5 — fVV) ^3^>] i/^ nA^^p} 757) :7°in 
✓■V^-r- (12 1 mg, 9 1%) <£r#fc«, 

1 H — NM R (DMSO-d 6 ) 8 ; 0. 95-1. 13 ( 2 H, m) , 
1. 32-1. 60 (3H, m) , 1. 90-2. 02 (4H, m), 2. 
30-2. 45 (5H, m) , 2. 58-2. 67 (2H, s) , 3. 57 
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(3H, s) , 3. 9 6-4. 0 7 (1H, m) , 7. 10 ( 1 H, d, 
J = 9. 0Hz) , 7. 26 (1H, d, J = 8. 8Hz) , 7. 99(1 
H, s) , 1 2. 8 4 (1 H, s) . 
HJfeM 7 9 4 

5 4— *=3~;V~ 5— [(trans— 4 — Ifta U v^- 1 — { frls? U^^ZsjV) 
- 1 H — f IsSfy-sWgtjfc 

(a) trans-4-C (4— ^5vV— 1 —7" h7t Kn — 2H— h"^^ — 
2 — f/l— 1H O fry-sis- 5 — f/t/) sf-^iX] ^oa^^T^©^ 

10 MMM 4 0 8 -Cffc trans-4- [ ( 4 -p< ^V- 1 H--f ls#*S—As- 
5—^fM ^-= 3 rv'] n^^f iX/PT? V (2 4 5mg, 1. 0 0 mm o 1 ) , 
p - hs^^^sU^^m^V (5 0mg, 0. 2 0mmol) , p — 

^/Vrcv^/V*^^— 7icfp^ (3 8 0mg, 2. 0 0 mm o 1 ) , N-^^/Vt° 

ppkv (5. omi) (om&m* 9 0 °c-e 1 3 mmmw vtc a Rj&mte 1 n - 

15 jJcSMfrt" MJ !>^7K^^ (30ml) ^rTJPx., ^nctafc/W* (20ml) T? 2 m 
ttffi Ufc 0 fiftH^ ^ ~> # A -Cf&feS^ 2ft#f $£@ Lat»t% £r is V 7J 9 

*9S-As/\* V ^S^T^ls= 20:1:1) t?^tH-t--5 £ h (C «t tJ U 
trans — 4- [ (4 — * ^vV— 1 r- =7 t Kn — 2 H— \fy Is— 2 — 4 SV 
20 -lH-^^y-/V-5-^^) ^n^^7^ (2 15mg, 

6 5 %) £r#fc 0 

1 H — NMR (CDC 1 3 ) 8 ; 1. 08-2. 20 (12 H, m), 2. 
40-2. 62 (5H, m), 2. 71-2. 85 (1H, m), 3. 68 
-3. 80 (1H, m), 3. 92-4. 07 (2H, m), 5. 66 (1 
25 H, d d, J = 9. 4Hz, 2. 6Hz) , 7. 10 (1H, d, J = 9. 0 
Hz) , 7. 34 (1H, d, J = 9. 2Hz) , 7. 97 ( 1 H, s) . 

(b) A-^^-sV- 5- [ (trans-4- fny isls- l -^/v^^n — 
*issV) ^ts2 - l-rh7tFn-2H-t°7y-2 — f;V-lH — fy^ 
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trans-4- [ (4— y 1 -T h V t Kn— 2H-t°^>--2 — f 

OPS- fr- 5 — Hr*t*/\ ^p^^vr^ (106 
mg, 0. 3 2 1mmol), 1, (6 9. 3mg, 0. 

3 2 1 mmo 1 ) , V ^A (HOmg, 0. 8 0 mm o 1 ) , N, 

5 N - ^/VT-fe h75K ( 2 . Oml) (Dm&tya ^80 °C-C 2 B#|RJ!IB$ bfc Q 

ffl&mz. i N-Tks^fb-^ b y ^j^amm ( 2 0 m 1 ) ^p;t N ^ a a ( 2 

Oml) t2iiti}tfc, Slv^i/^fW, jft3l»<fe@Late4EJft*t4feS: 

V/HJgfcm^Vi,/ h y rc^VVT 5^=20 : 40 : 3) -C^tbi"S rt^^DH 
10 114-^^-5- [ ( t r a n s - 4 - If P U 1 a^V 

AO ^-=^->] - 1 -T h 7 fc Kn - 2 H- t°7 2 -^/P- 1 f y^V- 
/V (6 7. 1 m g , 5 5%) £r#7t 0 

1 H — NMR (CDC 1 3 ) 5; 0. 75-2. 20 (16 H, m), 2. 
43-2. 65 (9H, m) , 3. 68-3. 80 (1H, m), 3. 92 
15 — 4. 0 7 (2H, m) , 5. 6 2-5. 6 8 (1H, m) , 7. 10(1 
H, d, J = 9. OHz) , 7. 34 ( 1 H, d, J = 9. 2Hz) , 7. 
9 6 (1 H, s) . 

(c) 4 - y 5 - [(trans— 4 — tfn U v^>- 1 — fVPi/^u^ 

^rv-A) ^^rv-] - 1 H — {Is?*/— ^(D-g-jft 
20 4 — y 5- [ (trans-4 - tfn U — 1 -^^^^ n^3r-> 

/V) -l-7b7t KP-2H-t°7^-2— T/l'-lH <^?^S — 

^ (6 2. lmg, 0. 16 2mmol) , 4Nli/v?t^t^ (2. 0 

mi), >r y 7°u^y -/v ( 2 . omi) oM^i^siaTt 4 straw Lfc c 

*§Sfc«re*U»3&EK: 1 N-TjcSfc-ffcr*- h y 17 (20ml) Srip^., fflsg^ 

25 *5-As (20ml) T? 2 taltttU b/c 0 »^ ^ V * AtW, &$t&@ L^S 

W;y=2 0:4 0:3) tf^Wf- S - t »C J; «9 tittS L 4 - y 5 - 

[ (trans-4 - fcTd y v?^— 1 — { As*s# P-v^f VVV-) fr>%-*s] - 1 H — 
-fy^-;p (2 8. 3m g, 5 8%) £r#fc 0 
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IR (neat) cm -1 ; 1 5 0 6, 1 2 1 7, 1 0 9 7, 9 4 1. 

7 9 5 —mmrn 8 o 2 <Di^m^m^ 0 fcfu mmm4 1 oxnt^c i s 

-4- [ (4-p^A- 1H-- f^V-A- 5 — >fA) Hr*cl/\ ^pn^^-f- 
|I«J 7 9 5 

N- {c i s— 4- [ — r /V- 5 — f A) 

(a) N— {c i s 4- [ (4 - ^ f /V- 1 H-^ y^y-^- 5 - ^ 

10 AO ^^vO tr^^iX/V} ^^7^ F 

M S : m/ z = 3 3 0 (M+ 1 ) 

(b) N— {c i s 4- [ (4— ^^VV- lH--fy^ A — 5— 

A) ^r^^~\ "is? u^ZfZ/M — N— ^i/^AT3: :/ 

IR (neat) cm -1 ; 2933, 2852, 1225, 1095, 9 
15 3 9,7 8 7. 

mmm 7 9 6 

N->fy^A'-N- fcis-4- [ (4-^f;V-lH->f^/^-5 
— fA) ^r^-Z^l l/pn^l/M 7^;yo^ 

(a) 2— ^^vV-N- {c i s— 4- [ (4-^f/V-lH-f 
20 -5-^;V) ^-= 3 r^] v^P-^fA} 5 K 

MS : m/ z = 3 1 6 (M+ 1) 

(b) N — -f y/f/V-N- {c i s-4- [ (4-yf/WlH-^^V 
■ — A— 5 — i A) ^-^ci/] v^^a^^rv^A} 75^ 

IR (neat) cm" 1 ; 2 9 3 5, 2 8 6 4, 1 2 2 8, 1 1 0 3, 9 
25 53, 943, 796. 
J^fe-M 7 9 7 

N- (2— y h^v^^A) — N— (c i s-4- [ (4-^A— i h — i 1/ 
^V—A-5-^A) t^r'>] iX^ n^3r->A} 7^©M 
(a) 2 h^r^-N- {c i s-4- [ (4-^^A-lH fV^V— 
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MS : m/z = 3 18 (M+ 1) 

(b) N- (2-^ f^^xfyb) -N- {c i s-4- [ 
H->f ^jr-S—As— 5 — f A-) rJ-^V] n^^i/vP} 
5 1 H — NMR (CDClj) 5 ; 1. 5 4- 1. 7 8 (8H, m) , 2. 

0 3-2. 07 (2H, m) , 2. 49 ( 3 H, s) , 2. 60 (1H, 
m) , 2. 86 (2H, t, J = 5. 2Hz) , 3. 38 (3H, s) , 

3. 55 (2H, t, 3 = 5. 2Hz) , 3. 70 ( 1 H, m) , 4. 36 
(1H, m) , 7. 08 (1H, d, J = 8. 8Hz) , 7. 24 (1H, 

10 d, J = 8. 8Hz), 8. 01 (1H, d, J=0. 92Hz). 
MMM 7 9 8 

N— (S^rn^n If/i^^vlO — N — {c i s— 4- [ f 

ls#*S*~ As— 5 — zf^r^l Zsf n^^i/M 7$ 

(a) N- icis-4- [ (4-^^;l/-lH — f /V- 5 -< f yV) 
15 ^^r^] v^n^^rvvv} a ^a^^^yV/^^ih? K 

MS : m/z = 3 14 (M+ 1 ) 

(b) N- ^y^nztn fcV^^vV) — N— {c i s-4- [ (4-^/V— 

1 H — f l/f-S—A'— 5 — Y/V) t^^] n^f-S^U} 7^ 

1 H — NMR (CDC 1 3 ) 5; 0. 11-0. 16(2 H, m), 0. 
20 44-0. 52 (2 H, m), 1. 01 (1H, m) , 1. 53-1. 78 
(6H, m), 2. 02-2. 07 (2H, m), 2. 46 (3H, s), 
2. 55 (2H, d, J = 7. OHz) , 2. 61-2. 68 ( 1 H, m) , 

4. 34 (1H, m) , 7. 05 (1H, d, J = 8. 9 Hz) , 7. 24 
(1H, d, J = 8. 9Hz) , 8. 02 (1H, d, J = 0. 92Hz) . 

25 MMW 7 9 9 

N- (v-^ n^l/^/V^ -N- {c i s— 4- [ (4 — 1 H — f 

>-^V— /V— 5 — f/V) t^v^] l/#n^*c*/A'} 7 5V©M 
(a) N- {c i s-4- [ (4 - ^ f /V- 1 H-^f V^^/V- 5 -^/V) 
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M S : m/ z = 34 2 (M+l) 

(b) N- (v-^n^i/^/l^^-A-) -N- {c i s-4- [ (4-^T^V- 

IR (neat) cm" 1 ; 2929, 2862, 1223, 1090, 9 
5 39,91 4,795. 
MMM 8 0 0 

N— {c i s-4- [ f 7V— 5 --^/P) ^-^r->] 

i/^a-^vvW — N— (fb7t Kn7 7>- 2 — f/l^^/V) T ^ 

(a) N- {c i s-4- [ (4-^/V- 1 H-+^V— /V- 5 — -f/V) 
10 ^-driV] v^t^^vvM ^h^t Kd 7 7 V- 2 -77/^/J^f- 5 K 

M S : m/ z = 3 4 4 (M+l) 

(b) N- {c i s-4- [ — f ^^V— 7V— 5 fVO 

^-^v-] v^n^^^/V} — N— (rf7t Kn7 7y-2-^;Mf;V) T$ 
>- 

15 1 H — NMR (CDCI3) 5 ; 1. 5 0-1. 8 0 (7H, m) , 1. 
8 3-2. 0 7 (5H, m) , 2. 48 (3H, s) , 2. 56-2. 63 
(1H, m), 2. 68 (1H, dd, J = 12, 8. 0Hz), 2. 79 
(1H, dd, J = 12, 3. 8Hz), 3. 73-3. 80 (1 H, m) , 
3. 84-3. 91 (1H, m), 4. 00-4. 08 (1H, m), 4. 
20 3 4 (1H, m) , 7. 07 (1H, d, J = 8. 9Hz), 7. 24(1 
H, d, J = 8. 9Hz) , 8. 02 ( 1 H, d, J = 0. 92Hz) . 

mmm 8 o 1 

N— {c i s-4- [ H — Ojfyr—A'— 5 — (M 

i/fu^^y/v) -N- (rb7tKP77y-3-^;^f;V) 7^©^ 
25 (a) N- {c i s-4- [ ( 4 — ^ J-jl*— 1 H-^f >-^V— /V— 5 — f /V) 

MS :m/z=344 (M+l) 

(b) N-{cis-4-[ (4-^f;V-lH-f^y-/V-5 — ( ;V) 
Jr3t*y\ u^^r-yM — N— (fh7tKn77>'-3-^^f/l/) T 5 
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is 

1 H — NMR (CDC 1 3 ) 5 ; 1. 5 5-1. 7 5 (7H, m) , 2 . 
02-2. 13 (3H, m), 2. 33-2. 45 (1H, m) , 2. 4 9 

(3H, s), 2. 53-2. 63 ( 1 H, m) , 2. 68 (2H, d, J 
5 =7. 7Hz) , 3. 52 ( 1 H, dd, J = 8. 4, 6. 1Hz) , 3. 
72-3. 79 (1H, m) , 3. 84-3. 95 ( 1 H, m) , 4. 32 

(1H, m) , 7. 07 (1H, d, J=8. 9Hz) , 7. 24 ( 1 H, 
d, J = 8. 9Hz) , 8. 02 (1H, d, J = 0. 92Hz) . 

mmm s o 2 

10 N— O'i^/W— N— {c i s-4— [ (4-^f;V-lH-^y^V^-5- 
(a) N— {c i s-4- [ (4-^f/V-lH f/V) 

M S : m/ z = 3 5 0 (M+ 1 ) 

15 (b) N-^V-^/V-N- {c i s-4- [ <ls#^S— 

— <J>V) ^r^ri/l 75^ 

1 H — NMR (CDC 1 3 ) 5 ; 1. 5 4- 1. 8 3 (6H, m) , 2. 

0 2- 2. 0 8 (2H, m) , 2. 50 (3H, s) , 2. 66 ( 1 H, 

m) , 3. 6 9 (1H, m) , 3. 8 7 (2 H, s) , 4. 33 (1H, 
20 m) , 7. 08 (1H, d, J =9. 0Hz) , 7. 22 (1H, d, J = 

9. 0Hz), 7. 22-7. 39 (5H, m), 8. 02 (1H, d, J 

= 0. 9 2H z) . 

mmm 423 (D^m^mcxn^^, sxt^^mmm 8 0 3 8 0 7 

(Dfc&yo&&$.Vfto fcfcU HJ£^I4 1 0T?#fcc i s-4- [ (4-^^vV 
25 -lH~^r^^y-^-5-^7V) ^-=3r->] i/^ n^tV7 5 VMC^;^ 

HJfe^J 8 0 3 

N- -N- {c i s-4- [ (4-^f/V-lH-^y 

^V— /V-5 — fW) t^f^] v^n-^>7V} 7^y 
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1 H — NMR (CDC 1 3 ) 5 ; 1. 5 6- 1. 6 5 (2H, m) , 1. 

7 3-1. 8 3 (4H, m) , 2. 01-2. 10 (2H, m) , 2. 47 

(3H, s) , 2. 72 (1H, m) , 4. 00 (2H, s) , 4. 35 

(1H, m) , 7. 0 7 (1H, d, J = 9. 0Hz) , 7. 17 -7. 
5 5 0 (5H, m) , 8. 0 0 (1 H, s) . 

mmm 8 o a 

N- (3-^nP^;l/) -N- {c i s— 4- [ (4-^f;V-lH-^y 
^V— /V- 5 — -Y/V) ^-^v-] v^D^^ix/V} 7^ 

1 H — NMR (CDC 1 3 ) 8 ; 1. 5 4- 1. 7 7 (6H, m) , 2. 
10 02-2. 07 (2 H, m), 2. 48 (3H, s) , 2. 65 (1H, 
m), 3. 84 (2H, s) , 4. 3 2 (1H, m) , 7. 0 6 (1H, 
d, J = 9. OHz) , 7. 19 — 7. 25 (4H, m) , 7. 35 ( 1 H, 
s) , 8. 02 (1H, d, J = 0. 92Hz) . 
miMM 8 0 5 

15 N— (4 — ?v n-O-vvV) -N— {c i s— 4— [ (4-^f/V-lH-^V 

1 H — NMR (CDClj) 5 ; 1. 5 5- 1. 7 5 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 51 ( 3 H, s) , 2. 62 ( 1 H, 
m) , 3. 82 (2H, s) , 4. 3 3 (1H, m) , 7. 0 9 (1H, 
20 d, J = 8. 9Hz), 7. 24 (1H, d, J = 8. 9Hz), 7. 29 
(4H, s) , 8. 03 (1H, d, J = 0. 55Hz) . 

MM M 8 0 6 

N- (2-7!; A't^A') -N- {c i s - 4- [ (4 - * 1 H--f 

5 — (jv) $r^i/~\ n^^vvW 7^ 

25 1 H — NMR (CDCI3) 5 ; 1. 5 9-1. 7 7 (6H, m) , 2. 
0 3- 2. 0 8 (2H, m) , 2. 48 (3H, s) , 2. 66 (1H, 
m) , 3. 8 9 (2H, s) , 4. 3 6 ( 1 H, m) , 6. 2 1 (1H, 
d, J = 3. 1Hz) , 6. 32 (1H, m) , 7. 08 ( 1 H, d, J = 
9. OHz) , 7. 24 (1H, d, J = 9. OHz) , 7. 37 ( 1 H, 
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m) , 8. 0 1 (1 H, s) . 

mmm 8 o i 

N- (cis-4- [ (4-^f;v-lH-{yyy-;i'-5-^;v) Or**/] 

u^^-^jv) — n— {^^-i/— 2 — instf-nS) r^y 

5 1 H — NMR (CDC 1 3 ) 5 ; 1. 5 4- 1. 77 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 49 ( 3 H, s) , 2. 72 (1H, 
m), 4. 0 8 (2 H, s) , 4. 34 (1H, m) , 6. 95-6. 9 
7 (2H, m) , 7. 08 (1H, d, J = 9. OHz) , 7. 20-7. 
25 (2H, m), 8. 02 (1H, d, J = l. 1Hz). 

io mmm sos 

N- (2-7/^13^^) — N— {c i s — 4- [ (4-^9VV-lH — i 

1 H — NMR (CDClg) 5 ; 1. 5 4- 1. 7 8 (6H, m) , 2. 
0 2-2. 0 8 (2H, m) , 2. 50 (3H, s) , 2. 63 ( 1 H, 
15 m), 3. 92 (2H, s) , 4. 3 3 (1H, m) , 7. 00-7. 1 
3 (3H, m), 7. 20-7. 27 (2H, m) , 7. 37 (1H, dt 
-like, J = 7. 5, 1. 8Hz), 8. 02 ( 1 H, d, J = 0. 92 
Hz) . 
SUfeM 8 0 9 

20 N- (3 -^/l^n^VvvV) — N- {c i s-4- [ (4-^f;V-lH--f 

1 H — NMR (CDC1 3 ) 5 ; 1. 5 4-1. 7 6 (6H, m) , 2. 
01-2. 08 (2H, m) , 2. 49 (3H, s) , 2. 64 ( 1 H, 
m) , 3. 86 (2H, s) , 4. 32 ( 1 H, m) , 6. 93 (1H, 
25 m), 7. 05-7. 12 (3 H, m), 7. 20-7. 31 (2 H, m), 
8. 0 3 (1 H, d, J =0. 9 2Hz) . 

N— U-^/VJt-n^^AO -N- {c i s-4- [ (4-^f;V-lH-^ 
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1 H — NMR (CDClg) 6 ; 1. 5 3- 1. 8 0 (6H, m) , 2. 
0 2- 2. 0 7 (2H, m) , 2. 47 (3H, s) , 2. 68 (1H, 
m) , 3. 8 7 (2H, s) , 4. 3 3 (1H, m) , 6. 96-7. 0 
6 (3H, m) , 7. 22 (1H, d, J = 8. 8Hz) , 7. 31-7. 
5 3 5 (2H, m) , 8. 00 (1H, d, J = 0. 92Hz) . 

N- (2—* h^v'-'^vVV') — N— { c i s - 4- [ (4-^^/V- 1 H f 

IR (neat) cm -1 ; 2 9 4 3, 1 4 9 7, 1 2 5 0, 1 2 2 7, 1 
10 126, 941, 752. 
HJfeM 8 12 

N — (3-t< Y^^^^^M -N- { c i s -4- [ (4-^^/V- 1 H < 

IR (neat) cm -1 ; 2 9 3 9, 1 2 6 5, 1 2 2 1, 1 0 3 9, 9 
15 4 1,7 8 5. 
^ft^i|8 1 3 

N- (4-p< — N— { c i s - 4- [ 1 H — f 

IR (neat) cm -1 ; 2945, 1508, 1250, 941, 75 
20 0. 

H»!j4 5 5 <Dfrmz.m^Xn^\ OTK:^rr5l;i»M8 14, 81 5<D^ 

Lfe 0 fcfc U J*I»J 4 10 -C#fc ^ - 4 - [ ( 4 - ?vl— 1 H- 

25 mMffl 8 14 

3, 3, 3-MJ7/l/tn-N- (cis-4- [ (4-^f;V-lH-f ^ 

MS : m/z = 3 5 6 (M+ 1 ) 
fj8 1 5 
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2- -N- {c i s-4- [ 

—jV- 5 —- Y j>v) is? Tir hT 5 K 

MS : m/z = 3 9 4 (M+ 1 ) 
H»!l8 1 6 

5 4— y^VV— 5 — [ (4-^e/l^/^y^-c i s -4—f;^n^i/;l/) 
Z/\ - 1 H — f vyV— /V • JfeifeSiO-^fife 
(a) 2 — {cis— 4-[ (4 — y 1 -y hy t Kn — 2 H— tfy >- 

— 2 — f/V— 1 H — fl/jr-S—A>—5—'{A') t*^] v^n^drvvW — 1H 
— f y-f ^ K-vV— 1 , 3 (2H) -^^(D-^J^ 

10 2- {c i s-4- [ (4-^f;V-lH-^y^/^-5 — 1M Jr^ 
*S] >>^n^^H -1H — i y-f V K— /V- 1 , 3 (2H) -v?^"^ (10 
Omg, 0. 2 6 6mmol) ©fh7t Fn77^ (2. 7ml) ^^{£3, 
4— S?fc Ka-2H-t°y V (3 6 ju 1 , 0.3 9 9 mm o 1) , 2&tJ< N p 

— h/Vrc^^/P^^^ • — 7k?P% (15 mg, 0. 0 6 9mmol) &MtL 

2- { c i s - 4- [ (4-y^yv— i — y hy t ko — 2H— tf^^— 2 — r 

;P-lH-f^V-;V-5 — f/V) ^^y] v'^n^y/V} — 1 H — f y^T 
^K^-l, 3 (2H) -v^f-V (9 9. 6mg, 8 2%) £#fc Q 
20 (b) c i s-4- [ (4-^f;V-l-Tf7tKP-2H-t°77-2- 

2- { c i s - 4- [ (4-^yvP- 1 -y h7t KP-2H-fc°7>-2- 

-f;v-lH-^y^/-;v-5-^;v) t^r7] a — ih — -f y 

-T^K— yP— 1, 3 (2H) -v^t7 (9 5. 5mg, 0. 2 0 8 mm o 1 ) £ 

25 3 o % y y/py 5 >-^y y — ( 5 . omi) ©^-^^^D^il^cT 2 

^mmwvtco Kmm*w§'&, «j±iittft»^#fc 0 v-y^yvy^y 

fyyy>r— (^nn^vA/^ ? ;—/v/2 8%y^^e— ^^7jcet 
{±5) -CHfiKU c i s-4- [ (4-^f;v- 1 -y h7tKa - 2H-t°y^ 
-2-y/v-iH — — < ?v) ar*i/\ ^n^fyr^y 
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(60. 4 m g , 88%) £r#fc 0 

(c) 4-^^^— 5- [ (4 -^-/V/ft U v— c i s - 4 u^^iy 
M ^-^f-v-] - 1 -7 1 h7 fc Ko-2H-t°7^-2 — {SU- 1 H 

5 c i s-4— [ (4— -^b^t Kn- 2H— 2 — { fr— 

f/V) tf-^V] ^rih^T5 ^ (2 0 0mg, 

0. 6 0 7mmol) ON, N-^fMM7;K (4. 0 ml) fcgSRlc: 
tf^-2-^a^Ezc^vm— *t;v (7 6. 4/i ], 0. 6 0 7mmol) , M 
BtWtJjVVJ* (2 5 2mg, 1. 8 2mmol) ^Bt8 OlCT6^rW^# 

^n^h^:7^ — (^nd/^/VA/^^y— /V-e^ttS) "0*l!f$4U 4-^^/P 
— 5— [ (4 — ^E-A-* U >-— c i s-4 — a-^^vvv) — 1 — 

•7" h ^ t: Ko-2H- V— 2 — f A- 1 H — f ( 1 8 6 m g , 7 

7%) £r#fc 0 

15 (d) 4— ^^/V— 5— [ (4—^/1-^1) >— c i s— 4 — f /V->^ n^df--> 
71-) ^xX] - 1 H — i V^V— ?V • ig^^O-g^ 

4-p^/V— 5 — [ (4 — V ~y— c i s — 4 — < fri/? n^^fS/vl") 

^r^] - l-fh7t Kn-2H-t7^-2 — f^-lH-^y^/-^ (1 
8 6mg, 0. 4 6 5mmol) ©2-7'n/V-;V (4. 0ml) fSC4N 

20 -^bzk^-v^^rl^ (4. 0ml, 16mmol) e0^t*24NfFlft 

[ >— c i s— 4 — f n-^drv-^) ^-^^] -1H — - f >" 

JV • ±£@^ ( 1 4 9 m g , 9 1%) ^#fc 0 
1 H — NMR (DMSO-d 6 ) 8 ; 1.56 (2H, m) , 1. 80 
25 -2. 08 (6H, m), 2. 45 (3H, s), 3. 08-3. 15 (2 
H, m), 3. 24 (1H, m), 3. 42 (2H, d— 1 ike, J = l 
2. 1Hz), 3. 85-3. 98 (4H, m), 4. 48 (1H, m), 
7. 12 (1H, d, J-8. 9Hz) , 7. 29 (1H, d, J=8. 9H 
z) , 8. 02 (1H, d, J=0. 92Hz) , 10. 97 ( 1 H, br 
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s) . 

miMM4 2 3 ©3rifcK:f!SCT?T&v\ ^T^-T^»!l8 17, 81 8©ft^ 
^^r^bfco fcf£U 6 9 3 c i s-5 - [ (3-T^y>^P 

8 1 7 

c i s-5- { [3— (^y^VT^y) t^V} -1H — f 

IR (neat) cm -1 ; 2 9 3 9, 2 2 2 2, 1 4 9 5, 1 3 1 3, 1 
10 236, 1028, 945, 750. 

MMm sis 

c i s-5- { [3— (^f;V7$7) 1/2 n^^vW] ^-^r^} - 1 H--f 

IR (neat) cm" 1 ; 2937, 2218, 1498, 1311, 1 
15 242, 1022, 947, 795. 

mmm s 1 9 

2-^^-N- {c i s - 3 - [ (4-^f/V-lH-^f^/Wk-5-^ 
/V) ^drix] v'^n^v'/W 7°d/^7$ F©M 

4 11 -e#fc c i s — 3 - [ ( 4 - ^ 1 H-^T ^^-/P- 5 - 

20 -f/l/> ^-^rv'] ^P^ty7^y©-Itt (lOOmg, 0. 35 

mmo 1) CON, N- v 5 ?* 9W/JvPi»T $ K (5ml) igfSf K>f VSS^ (3 
6. 2yuL, 0. 3 9 mmo 1). 1 -rc^/V- 3 - ( 3 ' - 5 / ~f 

n t°;V) TJ/l-^vM' ^ K • —W&M. (7 4. 8mg, 0. 3 9 mm o 1 ) % fc K 
n^y^fUT^ (5 2. 8 m g, 0. 3 9mmol) fc'WMJxf 

25 /1/7 5 V (0. 18ml, 1. 2 8 mm o 1 ) &iM%^ &M.\Z.Xlft&8k& bfc D 

1) -e2iuttmu i&fnmjs*T'gfe^ii7KW^^^!7AT^MLfc 0 mm 

i/i~o/i -eftffi) -e*tMi-5 r i: ic «t «9 % 2-^ ?vv- n 



WO 02/100833 



PCT/JP02/05609 



387 



- {c i s-3- [ (4 - ^ f l H-^f y^7-/v- 5 */ 
^n^v'/H} K (8 6. 3mg, 7 7%) £r#fc„ 

IR (neat) cm" 1 ; 9 5 3, 1 0 8 6, 1 2 1 5, 1 5 4 3, 1 6 
3 5 . 



mmm 820 

N— {c i s-3- [ — i V^VWV- 5 ;V) Hr^i/~] 
n^^f-vvW T b y- fc Ko7 5V- 3 -^M>i/7^ K 
10 IR (neat) cm" 1 ; 954, 1031, 1215, 1514, 15 
4 3, 16 3 3. 
MMffl 8 2 1 

2-^ h=¥iX-N- {c i s-3- [ (4 — * 1 H — f ^#*S*— fr— 5 - 

15 IR (neat) cm -1 ; 9 5 3, 1 1 1 2, 1 2 3 2, 1 5 1 2, 1 6 
4 7. 

Hlfi 8 2 2 

3, 3, 3 - MJ :7/Wn-N — {c i s-3- [ (4-^/V-lH — f 
/V— 5 — <M yfr*rU] is? u^^-iy/V} /p/n>7 5 K 
20 IR (neat) cm" 1 ; 1013, 1084, 1146, 1552, 1 
6 5 5. 
MMM 8 2 3 

N- {c i s-3— [ {A—^^-jV- 1 H-^y^y-^- 5 ^^v^] 

25 IR (neat) cm" 1 ; 955, 1086, 1217, 1551, 16 
3 3 . 

"MMin 8 2 4 

2, 2-^^/1/-N- {c i s-3- [ (4-^^/1— lH-^W- )V- 
5 — f/V) ^v-] v-^n-^v^W 7°P^y7^ F 




5 



»!18 1 9 0^i^CTKJ^^ttV\ ^T^-r^»ll8 2 0-8 2 6© 
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I R (neat) cm -1 ; 951, 1200, 1535, 1628, 29 
4 5. 

mmm 825 

2- (1, 3 -v^^y- 1 , Kn-2H— 
5 71/) -N- (cis-3- [ U-^/V-lH — ils&^—A'— 5 — f/^) 

L C/MS : M+ 1 = 4 3 3. 4 
MMffl 8 2 6 

N- {c i s-3- [ (4-/f;V-lH-^y^-;P-5 — f/V) t^-y] 
10 iy^n— ^vvW ^y-nfy/^ K 

IR (neat) cm -1 ; 6 5 0, 9 4 5, 1 0 0 9, 1 5 3 7, 1 6 3 
3 . 

MMM 8 2 7 

N-^fy^-N- 3- [ (4-^^-lH fy^Y- A*— 5- 

15 -T/V) ^-^v-] y^n^y;v} T 5 V • — it^it©-^^ 

»j 8 1 9 tllfc 2 - y f;V-N- {cis-3- [ (4-^f/V-lH- 
^f^/- 5-^T/V) rT^y] 5: K (7 6mg, 

0. 24mmol) ©THFit (5mL) (clzkHf^T/l-? — <7 A U ^<7 A (4 
5. 6mg, 1. 2 0mmol) ^JDx.T 8 5 °C\Z.X 1 2 H#P»^^# Lfc 0 ^ 

20 tf^Sr^i^Tk (4 6 /* L) n 2 N-tK^^- h V V J±7kMWi ( 9 2 ^ L) , 7k 

(13 8/zD , ^it3o^#Lfcf, ±7 j vmmi,fc 0 as^v-yyj 

<7Vl^ ci h^77^f- (g^^^/K *9J~A> (5 %T>-^^T7K) 
n*;^=l/lO) fcTff®L7h 0 mMW)<D2 — ;umWiZ 1 N— ^ 
i£-^^Kt^7l4« (0. 2 5mL) ^Dx., 3 0^I#L»ifff 
25 2 -:7°ayNV— TV— S?-Y 77n fcVl^— ^7P- v^^vl^— ^7l-7?ill#f U 

N fy^7V-N- {c i s-3- [ (4-7*^-71"- 1 H — f 7V- 5 

T M Jr^^l ^9 n -^vvW 7^ • — iftgfefei: (42. 0 m g % 49%) 

LC/MS :M+1 = 3 0 2. 3 
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MMW 8 2 8 

N- {c i s-3- [ {A-^f-jV- 1H — f ls?*S— A"- 5 — ( JV) 

*Z/M -N- (rf7tFo77^-3-Wf;v) T^y • — WL 

5 HJfe0*J 8 2 0 "C#7cN— { c i s - 3 - [ (4 1 H — f /V 

5 K£ffi^TH»ij8 2 7©^ife^2pCTtTt\ N- {c i s-3- [ (4-p< 
fvl'- 1 H — -Y ^^V— 5 -^/P) ^-^rv-] n^dr^/U} — N- h 

7t Kn7 7^-3->f;M 7^ - — mm^ntc 0 

10 IR (neat) cm -1 ; 1041, 1090, 1223, 1510, 2 
9 4 3. 
MM8 2 9 

N- (2 — p« Y^zy^/V) -N— { c i s - 3 - [ (4— ^^VV— 1 H f ^ 

&1/—A'- 5 — f /V) j*-^] u-^vvV} 7^/- — i£m^»^J5£ 
15 HifeM 8 2 1 ~C#7fc 2 h ->N- {c i s-3- [ (4 1 H- 

^^v-] u^^S/^} 7t h75 K^j^TMg 
^J8 2 7<Z^}fe&;L^CTtTV\ N- (2-7^ hdr^m^) — N— {c i s-3 
— [ (4 ^- 1 H-^f y^/^- 5 ->f ^) ^v-] S^n^r^/W 

20 L C/MS : M+ 1 = 3 0 4. 2 
^lifefll 8 3 0 

N- (^7n7°p -N- {c i s-3- [ (4-^f;WlH-^ 

^»!]8 2 3-T:i#fcN- {c i s-3- [ ( 4 - ^ 1 H--f V^V— 7V 

25 -5 — fyv) rsj-^i/] S^n^^^W ^n7°n^y*M^'>7 5 K^l^ 
t*IM8 2 7©^fe(c:2pCTfTV\ N- (^ n;7*P fcVl^^/W — N — 
{cis-3- [ (4-^^/1/- 1 H—Y^^y—7V- 5 — f7V) i/^ 

*i/M 75V • — i^i&£r#fc 0 
I R (neat) cm -1 ; 800, 1211, 1267, 1529, 26 
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1 1 . 

mmm s 3 1 

N- {c i s-3- [ 1 H-^y^/-;l/-5-^ i jV) ttiS] 

5 HiM8 2 4-C#fc2, 2-v^^A—N- {c i s-3- [ 

^TH»J8 2 7©^jSfek:!(tCrfTV\ N- (3, 3 -^^VK/^vP-) -N- 
{c i s-3~ [ (4-^f;P-lH — f V^V— /V- 5 — T^) t^v'] 5^ 

10 IR (neat) cm -1 ; 1115, 1227, 1375, 1518, 2 
9 5 3. 

MMM 8 3 2 

N~l (cis-3- [ — O^V— /V- 5 — iVV) ^~ 

15 »ll8 2 5T'#/c2- (1, 3-^^-y-l, 3-i?tKn-2H — f V 
-OK— — f/l/) -N- {cis-3- [ 

— 7V-5--f/V) ^^r->] c^df-S/vW 7*h75K (70mg, 0. 16 
mmol) (U0%^W^^^7-;« (5mL) &MX-X—ffiMW L 

20 2-7n/V — /l^feit^— "7Vt/*89££r;ta£T 3 0^#bfc o 

/l^-eJIflfU N~l~ Gfr£?fiRg?-f) - {c i s-3- [ (4-^f/V-lH 

— f /V- 5 — T/V) sf-^vO n^^r vvW ^ y >/^T $ K • — 
S (39mg, 7 9%) 3r#fc 0 
25 IR (neat) cm -1 ; 1201, 1267, 1556, 1662, 2 
9 4 3. 
MMM 8 3 3 

N- (cis-3- [ — f^/-/l/-5->f;l/) ^=¥ix] 
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MMW 4 11 c i s - 3 - [ ( 4 f-As- 1 H-4 V^y*— /V- 5 - 

-fW) n^^f-^T^ V (1 0 0mg s 0. 4 lmmo 1 ) <D* # 

S—JlsMW (5ml) My^afy7;pf t K (42. 8 ju L, 0. 45 
mmol) (0. 2 3mL, 4. 08mmol) ^DiT10M#tv' 

5 77 h V-fcmikftVm'f-hV VI* (2 8. 2mg, 0. 4 5 mm o 1 ) SriPfcT 

3 EttfcB U 3l7K«^ M^rv- y # PYf^7 

~7 J— Qgfflt^/K *9J'—A' (5%T^^^T7X) /^pp*M=10/ 
10 0) (CTftlL, N- {c i s-3- [ (4-/f;V-lH-^f^7-;V 
10 jfr^V] >/yc2^v//H -N- (t°!Jv $ y-4 — f/l^^vl') T 

5 V (58. 7 m g , 43%) £r#fc 0 

IR (neat) cm -1 ; 941, 1092, 1221, 1508, 16 
0 3, 2 9 3 3. 

mmm 8 3 3 ©^t? ct^^Itv\ ^n^-rmmm 8 3 4 -ara^j s 

15 3 6©|b^5^lt. 
HJfe^I 8 3 4 

N- {c i s-3- [ (4-^f;V-lH f Z/?-S— As— 5 --f/V) Jtf-^V] 

^i7a^^V7V} -N- (try i?>-3—' iW^^vlO 7;V- — iM.m& 
LC/MS:M+1 = 3 3 7. 3 
20 mMM 8 3 5 

N- {c i s-3- [ — ry^/^-5--f^) ^-=3r^] 

-^n^^vA-} -N- (try i?z/—2— yfA^^^M 

IR (neat) cm -1 ; 939, 1092, 1221, 1732, 29 
3 5. 

25 8 3 6 

^-=5~JV N- {c i s-3- [ /V-5--T/V) 
L C/MS : M+ 1 = 3 3 2. 5 

Hife0!I 837 2-({cis-3-[( 4-^^/1— 1 H — -f l/#*S>—jV— 5 
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{ ;V) ^^S/] T3^3ri//U} 7?/) ^9/— 

?KmtT/v ^-vj^y^v^^Th^t: Kn77 >-mmm^, mum 8 3 6 -e 

#7c^^/V N- (cis-3- [ 1 H--f V^y— 71/- 5 -4 

5 j^tb-tk, 2 n - *m\rt- v v v j*7kmm, tk &m i ^mmw^± ? 4 h mm 

/^nutfvW,= l/l 0) {£T*&®lU 2- ({cis-3- [(4 
-^f/V-lH-^f^7-;l/-5 — fVi") ^-^fi^] ^n-^^r^W 
=c9S>-A> (17. 6mg, 40%) £r#fc„ 
10 IR (neat) cm -1 ; 943, 1057, 1093, 1223, 31 
8 8. 

MMffi 838 

t^/i^ n- {c i s - 3 - [ i n-^o-^y'—zv- 5- -(/V) 

15 4 11 T:Wc cis-3- [ ( 4 — pi ^7V- 1 H-~< Zs&V*— ;V— 5 — 

^f/V) ^o^fyjry (lOOmg, 0. 4 1 mm o 1 ) <D * $ 

J—/\sWW. (5mL) \Z.T? U ;^m^^^ (0. 0 4mL, 0. 4 9 mm o 1) 
Sr^P x. X 5 0 °C f ziT 2 B#PttS&*# L fc 0 Sr^BEfllJSI^ ^> y # ^ ^ 

20 N- {c i s-3- [ (4 =3-?v— 1 H--f >^S— ;V— 5 — 

^-^ri/] v^u^^/V} - )3 — T^— h (8 8. Omg, 6 5%) ^#fc 0 
LC/MS : M+ 1 = 3 3 2. 2 

5*l»iJ8 3 8©^fe^^CTMJ^^ffV\ mMffl8 3 9 <Dfc-&!$}%:&f& Lfc 0 
HM£iJ 8 3 9 

25 tert-7^;V N- {c i s-3- [ (4-^f>- 1 H— f V^y^- 
5 — i ;V) ^r^rZ/\ xi^^ZsM -^-77-^f 
LC/MS :M+1 = 3 7 4. 3 
mtUffl 8 4 0 

N- {c i s-3 - [ ( 4 - ^ 1 H-f y^V^/P- 5 ^) ^-^f^>] 
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bV 7;^n^f (5mL) (D n n ^ ^ ^ (5mL) fgftitH^ MMW 8 3 
9 t e r t N- { c i s - 3 - [ (4 1 H--f 

/P- 5 — { ;V) ^r^r-y\ n^^v^W -p-T9~ b ( 1 0 6 m g , 
5 0. 2 8mmol) ©i^^Pn^^y^S (5mL) &0 o C\^XM?Ls ^tS&CT 

2 mmmwvfro BLj&m&mmmisWi b^^x^mts^z r t mot, n- 

[ci s-3- [ (4-^7^-1 H-^fy^V— 7V- 5 --f7P) ^S/] 
u^^vvV} - £ -77 = ^ • ~ h U ^7^0^^^; (19 6. 2mg, 
quant. ) ^#7t 0 
10 LC/MS : M+ 1 = 318. 2 
HJfeM 8 4 1 

trans — N— {4— [ (4-xf;V-lH-^^V-/V-5 — fA-) ^r^- 

isl is? B'^^isA'} -n, N-^^r^y^M 
MMM 7 4 4 -e#/c trans-4- ( (4 -3^7^- 1 H — f y^V— 7^- 

15 5 f/V) t^y) n^fy/^ >- (13 0 mg, 0. 5 mm o 1 ) © 

^^7— (3mL) \Z.^Wt (0. 14mL, 2. 5 mm o 1 ) , *;VA7 

/^t K*$g$ft (2 0 9. 3mg, 2. 5 mm o 1 ) -fe&nfcfcSL i/T S O&fkfc 
frVm-t b V J* (15 7. 7mg, 2. 5 mm o 1 ) SrJ&D&T— Bfe8£*$bfc 0 

20 7X»-^ ^ v- # A« Lfc 0 3S$££r y # ^71^ u-? b?77j— # J 
^:7na*M-0/1 0 0-1 0/1 0 0) fcx*tMb> t r a n s — N 
- {4- [ — fy^/^ 7V-5 — f/V) tf-^fS/l v-^n-^ 
vvW -N, N-^f;V7^y (8 2. 3mg, 5 7%) £r#fc 0 
IR (neat) cm -1 ; 7 9 8, 8 9 5, 9 4 7, 1 0 5 7, 1 4 9 8. 

25 MMm 8 4 2 

N- {c i s-3- [ (4-^^vy-lH — fy^/- 7^— 5 — sf-^rv-] 
>y^ cz^d^>yu4 -N, N-^fyV7^ V • — ^MM(D^f$, 
M1MM 7 4 5 -T#7t c i s - 3 - ( ( 4 -^=f-;V- 1 H--f JV- 5 - 

-T7i-) ^-=¥^y) P^ty7? y^m^^xmmms 4 1 ©^^ctmj^ 
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SrfrV\ %bfltd&Wfo (1 2 6mg) 0 2-/o/V^ii (5ml) 
lN-if/^f/^^7/« (0. 8 8mL) ^Px., 3 0»Lgl 

-CiH#fU N- {c i s - 3 - [ (4 — zcf-A*— 1 H--Y isjfS*- ?\>— 5 --f 
5 /lO t^rV] ^n^^/W -N, N-^W5y--MS (8 5. 2 
mg, 4 6%) £r#7t c 

IR (neat) cm -1 ; 982, 1036, 1211, 1257, 15 
2 5 . 

^MM 8 4 3 

10 c i s -N- {4- [ (4-xf/V-lH — { y^fy'sU- 5 — < JV) 
^ n^^vvW -N, N-^W^ • — ^^^(O-^j^; 

^Jfe^iJ 7 4 6 T?#fc c i s - 4 — ( (4 — rc^/v- l H f ^^S^fls— 5 — 

-f/V) ->^a^^f-^T5 V£r/B^Tjilfe0!] 8 4 2 ©#ifcfc:ap£TfTV\ 

c i s-N- {4- [ (4— ^-^-JV- 1 H-^T A— 5 — fA-) ^^r^] 

15 v-^n-^vvW -N, N-^W^'-S»||fc 0 

IR (neat) cm -1 ; 843, 943, 997, 1242, 1446. 
MMM 8 4 4 

N- {trans-3 - [ (4-if;l/-lH — < >Jfy*— ;V— 5 — (Vl*-) 

20 trans-3- ( (4 — y 1 H — •f ls*?y*^—}V— 5 f/V) tf-df^» 

n^fy7-; ^§rffiV^THJfeM8 4 2 cD^}fefc!pCTffV\ N- 
{trans-3 - [ (4-^^/1/- 1 H-^T 5 — f A) ^i/] 

i/^ a^^-->7l/} -N, N-i?y =^JVT % Is • — it^i££r#fc 0 
IR (neat) cm -1 ; 804, 841, 1211, 1259, 152 
25 7 . 

%Wfr\ 8 4 5 

trans— N— {4— [ (4 -xf ;V- 1 H-^f y^ N /^;V- 5 -^/V) Or*? 
HJfeM 7 4 4 Tffc trans-4- ( (4 -zc^A,- 1 H— f /V- 
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5 — <M Jr^x/) i/^n^ty7^^i/^»J8 1 9©^i^i:T 
?TV\ trans — N — {4 - [ (4 -^/U- 1 H-fy^^-;V- 5 --f 

IR (neat) cm -1 ; 1111, 1321, 1551, 1624, 2 
5 9 3 7. 

mMm 8 4 6 

trans-N- {4 — [ (4 — ^n^yP-— 1 H—^f — ;V— 5 — /V) ^^p- 

MMin 7 4 4 -e#fc trans-4- ( (4 -m^/V- 1 y#V~- 
10 5 — f;V) Or**/) i/^n^fyT^ ^^fflV^T^Jfe{^8 1 9©Mi-?CT 
frV\ trans — N— { 4 — [ (4 — ^=f-/V— 1 H--f 5 { 

IR (neat) cm -1 ; 1119, 1231, 1545, 1633, 2 
9 3 3. 

15 mM\n 8 4 7 

N- {c i s-3- [ (4-xf;V-lH f/l-) ^^i/] 

HJfef5!j 7 4 5 tifc c i s - 3 - ( ( 4 -:n^vi— l H--f Z/jfy*— ;V— 5 - 

20 N- {c i s-3- [ (4-xf;v-iH — f ^&^S— ;V- 5 — f/t-) a^i'] 

IR (neat) cm -1 ; 957, 1111, 1232, 1545, 16 
3 2 . 

MMM 8 4 8 

25 c i s-N- {4- [ (4-rc^W— 1 H — f Z/-*?lf— )V— 5 — f/P) ^-df-v'] 

HJfeM 7 4 6 -C#fc c i s - 4 - ( (4 -m^/V- 1H-^ -y#>S~- /V- 5 - 
-f/V) tf-^V) n^^ri?->T5 ^JH^XHWlJ 8 1 9 CT^tV^ n 
c i s-N- {4- [ (4-m^vv- 1 H--f l/^S^-tV— Jr^i/~\ 
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L C/MS : M+ 1 = 3 0 2. 3 
MMffl 8 4 9 

N- {trans-3- [ (4-^f;V-lH-^y^;V-5 — f/V) ^-^r 
5 v-] v-^ n^^-Zy/V} 7t K®M 

Hi 7 4 7 -e#fc trans-3- ( (4 - ^ 1 H — f >^V— /I— 

frV\ N- {trans-3 - [ (4 — ^^/V- 1 H — f" ;V— 5 --f 

10 LC/MS : M+ 1 = 3 0 2. 3 
HffiM 8 5 0 

t r a n s — N — 4 — [ (4 1 H--f y^'/^A- 5 ( 

WM\n 8 4 5 -e#fc trans-N- {4- [ (4 -rc=M^- l H f Ix^V 

15 — /V— 5 — f/V) ^df-V] a^^f/V} 7*h7$ FlrfflV^, 8 2 

7(D^T?ifcipCT ; ffV\ trans-N-if;V-4- [ (4-xf;P-iH- 
^ V^V— /V- 5 — ■ f ^-^rS/] n-^MhVT 5 ^ • — i£^S£#7fc 0 
IR (neat) cm -1 ; 791, 845, 1059, 1213, 152 
4. 

20 mMm 8 5i 

trans-4- [ (4 — m^vU— 1 H f ls#*f— JV- 5 — f AO - 

(a ) trans — N- { 4 — [ (4 — 1 H-^f y^^-^- 5 — { 

25 7 4 4 trans-4- ( (4 -ai^Vv- 1 H — f 

Jr*c^) v-^n^-^i^^T? ^MV^XHW!j8 1 9©^ilcl2pCT 
ffV\ trans-N- {4- [ (4 - if ^- 1 H-^ y^ s /-;V- 5 - ^ 
/V) t/^n— /n/^7 5 K£r#fc 0 
(b) trans-4- [ ( 4 -rc^/V— l H— l/fTS'—A'— 5 f AO $r 
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trans-N- {4- [ ( 4 -rc^vv- 1 H-- < JV- 5 --f A-) 

^riy] v^n-^rvvW 7°p/^T5 K <St ffl V "C, HJS^II 8 2 7 ©Mfc!|Ct 
'ffV\ trans-4 - [ (4 - xf /V- 1 H-'f y^/^- 5 -^'/l') 
5 ->] -N-^u fcVPv^ p^t^T^y • — :^i&£r#fc 0 

1 H — NMR (DM SO - d 6 ) 8 ; O. 90 (t, 3H) , 1.17 
(t, 3H) , 1. 4 5 (q, 4H) , 1. 6 3 (m, 2H) , 2. 09 
(m, 4'H) , 2. 8 4 (m, 4 H) , 3. 0 3 (m, 1H) , 4. 0 6 
(m, 1H) , 7. 16 (d, 1H, J = 8. 89Hz), 7. 29 (d, 
10 1H, J = 8 . 89Hz), 8. 03 (s, 1H) , 8 . 7 7 ( b r , 1 
H) , 8. 8 9 (b r, 1 H) . 
MMM 8 5 2 

N — N- {c i s-3- [ f ~y-*fy* [ — 7\s — 5 — W 

As) Jr3ris~] is? X2^3ci/A,} T 5 is - — W$&M.<D&Wl 
15 MMffl 8 4 7 -e#fcN- { c i s - 3 - [ (4-^^Vl^- 1 H — f ^p^S—jis 
-5— f/V) ^-^V] S^n^^/V} T-fe f75 K*fflV^ldfe^8 2 7 (Djf 

m^m\^xn^^, n-^^v-n- { c i s - 3 - [ 

IR (neat) cm -1 ; 799, 1036, 1211, 1257, 15 
20 2 7. 

MMffl 8 5 3 

N- {c i s-3- [ (4-xf;V-lH- { ^*?^f— 5 — (M Hr*t*/'] 
n^dr^v} -N-7°n tf/VT 5 >- • — i&Mito^c 
(a) N- {c i s-3- [ (4 - xf-;P- 1 H-/f ^^/-^- 5 — f/V) 
25 tf-dri'] is? n-^^i/M ^d/^7S K 

7 4 5 c i s - 3 - ( (4 -cc^/l — 1 H— ^ Z/jfl/' — As — 5 - 

4 As) steals) i/#n^V>T$ts&%^XW&&\8 1 9<D%ffiZL&tXBJfc 
SrffV\ N- {c i s-3 - [ (4-xf;l^-iH — fy^)/^-5 — f/lO 
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(b) N- {c i s-3- [ 1H- f>^- A- 5 — <M 3r 

N- {c i s-3 - [ (4 -cx^vV- i V^V— 71^- 5 — f/P) ^-^r 

5 3rfrV\ N— {ci s-3- [ (4-if;l/- 1 H--fy^/^- 5-^;t/) 

IR (neat) cm -1 ; 1 0 1 2, 1 2 0 7, 1 2 5 7, 1 4 5 6, 1 
5 2 7. 
MM$\ 8 5 4 

10 c i s -N-^^/l^-N- {4- [ (4-^^/1^- 1 H — ry^/-;l/- 5 f 

mM®\ 8 4 8 -e#7fc c i s -N- { 4 - [ (4 -J^A— 1 f ^^'/-A- 

feKlJ£CT?TV\ c i s -N-^A—N- {4- [ (4-i^-lH->fy 
15 ^'y— A- 5 A) t^rv'] %/# n^^f-i/yv} 7$y - — iSSfcfiSr^fco 

IR (neat) cm -1 ; 812, 1045, 1217, 1261, 15 

2 5 . 

MM&l 8 5 5 

c i s-N— {4— [ (4-xf/l/-lH — < >-?y*— ;V— 5 — ^"^ri^] 
20 >^ u^^vvW -N-7°n tVVT 5 > • — iftlfe&<£>-^j& 

HJfe^l 7 4 6 tllfc c i s - 4 - ( ( 4 — ol^-jV— i h f >$*y*—jV- 5 - 

^n^tV7 5 ^*ffi^7|lili8 5 3 ©^5feKl3pUTffV\ 
c i s— N— {4— [ (4-xf^-lH — f l^^y- — 7\y— 5 — fA) ^-^r^] 
^ n^^r^P} -N-7n t>7 5> • — W&&&k&fc. a 
25 IR (neat) cm -1 ; 800, 1217, 1261, 1525, 29 

3 9 . 

mmn 856 

N-^^A- N- {trans-3 - [ (4-x^-lH — fy^/-;l/-5 
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8 4 9 t?#fcN- { t r a n s - 3 - [ (4 *?fl>- 1 H-W 
— /V-5-- - f/V) ^-dfV] v^n-^rvvW Tir hT5 KSrfflVvCSfefifcfll 8 2 7 
O^fifeHlUlC-CfTV^^ NT — J^/W-N- {trans-3- [ 
H — — f/P) ^-^v-] v^P^-^r^W 7^--I»# 
- 5 fc 0 

IR (neat) cm -1 ; 800, 1221, 1257, 1458, 15 
2 7, 2 9 4 3. 
8 5 7 

N- {trans-3- [ (4 —au^jv— 1 H--f y^/-^- 5 A-) Jr^ 
10 iX] n-^rvvW -N-7°n t>7 $ ^ • — i^m^cD^c 

7 4 7 -e#fc trans-3- ( (4 — ac^yl/— 1 H— -Y ^#"S^JV— 

?TV\ N- {trans-3- [ (4-^^/V- 1 H--f l/#"S— ?V- 5 --f 

15 IR (neat) cm -1 ; 1 2 2 1, 1 2 5 7, 1 4 5 8, 1 5 2 5, 2 
9 3 9. 
MMM 8 5 8 

5 - { (2S*4R*6S*) - [ (2, 6 - * y v?^- 4 /V) 

# v-] } - 4 — ^ ^vi*-— 1 h — f i^yy^/v • t^m^^c 

20 (a) (2 S*4 R*6 S *) - 4 - fc Kn^y- 2, 6 - 9vVfc?-<y v^^- 

(2S*4S*6S*) -2, 6-^f;l^-4-t KD^->tViJ ^ytUt 
(3 8 8mg, 3. OOmmol) 0^f;V^7^K (6ml)»f 
y aLf-/VT 5 V ( 1 . 67ml, 12. 0 mm o 1 ) , ILWm*/- t e r t 
25 ^vl> (2. 7 6ml, 12. 0 mm o 1 ) &jjQ;LX 6 0 ttt 3 I^Mit^ Ufc„ 
^•OOl^-tert-yf/V (l, 3 8ml, 6. 0 mm o 1 ) &1NJIX 

6 0°CKX£b^2 B#ra^# Lfc 0 7K 5%-»7K*^7 y ^A^P^TSJS^ 
#lkLfcfcfc: N Sfil^/V- (1:1) ttilijLfco !&3ftlAlfoKt??Jfe 

#u by VMzxifiMv* iffTtMitsr^a^) (2s*4 
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R*6 S*) -4-fc 6 - i?* 9vV y 1 t- 

r/^VP ( 3 7 3 m g , 5 4%) £#fc 0 

(b) 5- { (2S*4R*6S*) - [ (2, 6 — i? 2 ^~7V\f^< ]} i?Zs— 4 — < 
/P) ^-^r^] } - A-^f-JV- 1 H — ( 1/S?-/—JV • i£^±to^J$ 
5 (2S*4R*6S*) -4-tKn^-2, 6 - ^f ;Pt°^y v^y- 1 - 

^ft-Zf/V (144mg, 0. 6 2 8 mm o 1 ) (D h;Vxy^ (4 m 1 ) 
IM-^f/V-lH — (HOrng, 0. 94 5 
mo 1 ) „ '>77^f V> h y -n— (2 5 3mg, 0. 94 
3mmol) %1B7LX 1 0 0 °C^T 5 B#P B m# bfc c «JET?«£^5feU 

10 n 1 N-tKSI^ h U VJ*7mmtexmfr U ¥¥*«EET*Sil£ 
£rS5feb;ft:„ mc^y-zV (3ml) % 4N-«-^t>' (3ml) 
SrAn^rMTf 1 B#W»# bfc 0 ?§i££r®5fe bfc^, * 9 J — /u-Wm^Mz. 
TllfU 5- { (2S*4R*6S*) - [ (2, 6 - tf^ y v?^- 4 
f/V) ^f^] } -4-^^7V— 1H-- /W-ifeSfclft (3 0mg, 1 

15 6%) &fflt 0 

IR (neat) cm -1 ; 1283, 1219, 1209, 1151, 9 
9 7, 9 4 1. 
HWtM 1 

Rho 3c1—1f y >Wt4km&T y-tesf 

(Tris) (pH 7. 5), 1% h y h ^ X-100, 0. 5% NP-40, 150mM NaCl, 20mM 7 iy{t 
-f-hVVJ*, lmM xfV>5?7 5 VHf^^(EDTA), lmM x^^-lsls? y n>-/Ptf^ 
(p-7-;yxf;H-r;V)-N, N, N- , N- -E3@^(EGTA) , 0.2ni 7yft7x- 
25 /l^^/V;*/l^~/v(PMSF))ic]g:®U t f77;Vtn^f vyf ©*° 7 ^ 
— gbfc^^^lF— Srffiv^l&|RSr«fe»L*io 20,000 g^l5#M©3S'£?«r?To 
fc^K ±i*£HIiRU £ £> KllOO, 000 g , 60#|RJ©jffi&jfr«rfi l o;fc: 0 ^e<7)_U#£r 
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(^Cir^IgG (Fc) ifcm % V ^mmmtkm±m.7k (Phosphate- 
Buffered Saline : PBS-C1/300 ( 1 ^1^^/300^1 PBS) fc#f^ U 96^ELISA^ 

5 mil) o mYik. IOOjuK^p y*ls?WgffiL(Q. 05% Tween 20, 0.25% ^ 

jhmTsv?* xmmwf? v — )/pbs> m^i^ki©:/* y ^ ^<ht 

ofc 0 ^ny^J^fl^ 100/* l©^T3y^^^i»1Bf?ft"T?ft^*2|lIffV\ PBS-C? 
1/200(0. 5^1(0. 1 jug) /100m D%ftl£tl1t—&&Zfc (trCROKII (Rh o ^^h— if ) 
^^K^#0£lOOMl^nU ^S.-e2B#P^(D»^ffofc 0 100^ 1© 

10 ^ p y ^ is ymmwtx 1 l tc 0 £ b fc 1 00 n 1 © ^ n y 3c 1/ ytggffim&wfta 

_hiB7° l/— F £^T«»I±}|IJ^ h R h o 3^ — - If griHiRlftfcia^te U 
Rh o y >mtT y^-f &ftt£o± 0 1. 5mg/mlfcl« Lfc^CDflgtffifcti^ 

Sr^H^^V— h-fclOO/zl^DU 4°C, — RtF^Jft d ^ J; o X\ 

15 Rh o ^t-f Sr/I/- htggftLfc, Rfcm-T^ ±m^X, 100^1^ 
ItHilfi-e 3 [Rl$fc#-Lfc 0 £ ^fclOO/i lliW?-i£A (50 mM Tris (pH 7.5), 
lOraM MgCl 2 , 150mM NaCl) X3m$c& bfc 0 ir?t£r|3£V^c^l/— Hcl, JifBOSJ^ 
M«^(50mM Tris-HCl(pH 7.5), 2mM EDTA, lOmM MgCl 2 )£r40M 1 &]bfco £ 
b^ik&tfo&^tvtiTy* J - hV 7 ^4 V (ATP)ISW^(0. 1 /xM ATP 

20 (6 nM [7- 32 P] ATP£r^t?) , (HF2A)) £rfl®l U ^0^10 

o tz. a SJ^ltte, ft,«Jt75mM(£> y ^m^> 50 m M ATP«r»B-T S ^ h fc J; 
oTfTo7t 0 Si^^-Tfl, $~7°U— M205 (Wallac£fc) CO* 7*t;Hn — 

25 ^75mM<D y ^m^l50mll?10^-^» Ufc Q r. (OmfrWfe^Wffli Y) M Uff o fc G 

i/3 ^^7^x^^rl0mliPx.fc o ^rco^^yv^— h 7 ^fcrc^/i^— i 

WI&Mm* hffc) ^—^7°U— h 1205TilJ^Lfco 
Rh o if ^^^TV^l^V:/^©^ t>V hffc^^ ^ ^ 9 > K (= 
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t U ik&W^flX^t£\^l/7M^tetf&3J?ls YWt (Rho^r 
t^yyUTO £?£t»100%£ bfc c y ^Mb^Sr50%pj.^i-^^#l 

;£f>»c:;|oV^ HJfeM 1 ©M©Rh o if ICgJfiteO. 4 m 1/m 1 -e 

5 feofc 0 

IftttlUfciSK 37 4 CKHfcfflU 95% 0 2 - 5% CO^Tiii^ Ufc ^ * --^if 
10 (118.4 mM NaCl, 25 raM NaHC0 3 , 1.2 mM KH 2 P0 4 , 4.7 raM KC1, 2.5 

mM CaCl 2) 1.2 mM MgS0 4 , 11 mM JfjV=i —X) &'Mfc b7fc^ifc25 aKD^-if^^^ 

p^^mmvtc (Within g) o mmm^mts^mR^v^^^^—^-xm 
Ti/zf (ap-64ig n B^ytm) ^vxu=2—^iz.mmvtzL 0 &jtmjj& 

^%W^100^g/mliP^T10^# j; ^ffl^T-fe^/l^ U V0. 3—300 // M^V^T, 

20 ^_bcofiJffi©Blfgtt 

apf«gtfS3fc#£ft5 1 3%x. fctiSfei, M^«¥?f jMMf&E < flbifcji^ 

mm, *5it>^j3E^ >l^±s m.sk'B.mm, Mm, ibm^i> aids, s 
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* © I I 



1- 5£ (1) 



R 



1 



\ 




a)-r 2 



X 



5 



(1) 



X^mit^ *^«^:-0- v -N (R 3 ) - N -N (R 3 ) C (=0) - N 
-C (=0) N (R 3 ) -S (O) n - N -N (R 3 ) S (O) 2 - s 

10 -S (O) 2 N (R 3 ) % l£tcl-Z-C (=0) -X~mtSfrlZ,m, ^fcfcifi&fc 

-N (R 4 ) - % -N (R 4 ) C (=0) % -C (=0) N (R 4 ) - N 
-S (O) n - N — N (R 4 ) S (O) 2 -. -S (O) 2 N (R 4 ) &ftte 
-C (=0) -tt^^Siaot, HfefcfS^lt tfctiI*oTtt 
15 ^^bfL^^i:^-e^ N ^fcf^T 71/^1/^ (Dp 15^-5 V^n^2o©c*tiflCT- 
ii 2 ilS^t) L < li 3 I^lrffMtS r 5„ ) £r^-t\, 

nte, 0, l^fc«2^*-T 0 

20 % b < n 7^=^, L < «#gmcD|&fP^I^iftK N g 

s^tt< ftitft©r y — ^^/v/Jn^/v^s */c^g^^ u< tttsgmoT/i- 
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m^(or^/vm, git l < nmwM<v^? n r^^m, tit b < ra&ta 

i©i/^n7;^^H, IML< ^»#<Dl^p^^S N SI^L< rati 

lti©7^H, tfcH:^:-OR 8 , -N (R 9 ) R 1 ° N 
5 -CON (R 9 ) R J \ -S0 2 N (R 9 ) R J \ feKfi-S (O) m R 1 1 T?3fe 
^5SWo <&U R 2 ^*^Jr(Dgm£T:^S^, R 2 tezklif JJilT-, 
git b < TVl'^Vl'S, Sit b < IS*tt©v'^ n T/V=¥/^ % g 

t%t< tt*tt©^^ o t/v^-^/vx, git l < tt*isi:©i&fpii*#* % 
ttt b < ii#tt©7^n ^^/v^n/v-ae. git b < tt*tt©ftsi. 

10 tIt)U<tt*II©7^i, ttttS: - CON (R 9 ) R 10 N 

-S0 2 N (R 9 ) R 10 N tL<tt-S (O) m R xl -e^^tL^)^«i- 0 

R 3 *3J;-0?R 4 «1H— ^^c(*m*o-C. 7jc*^ N tit L< tt*li©7;V 

ttfc b < nmwM<D^? o t/^^/v*. git b < teisgiot&mit 
mats, tit>L<iiiai©ffm ii%L<«iifi©7y^7;^ 

15 f fc«tlfe t< ftifiI©7^;H^St„ 

r\ r 9 . ^to 10 ^— tutnmftox, 7mw^, ittKiiit 

lOT/l^/l^, git b< «&§gI©i/;7 a TA-3vt^ git b < te&egl 
n T/V^-=/t^ git b< (»*I(D|Sfp^^S, git b< {»g 
20 i©7;^if^ gl t b < ft*tt©^f^S, gl t b < 

WM<DTis/u&, git b< ntit©7y — ^T/^^m^m-ra)\ i^c^r 
9 1 r 1 ° ass v n fcM^ b-c N m b &m&"t z> mmw^ t —m^ & o -ess ^ 

©■^^nJ^^^Ay-ev^T^ «tV\ git b < ttill©il0 5 ~ 8 M^©St 

7$/s^it 0 

25 R 1 1 (i N git b< f^gl^T/i^/V^ IiU<!iitI©^n7 
/V3vi^ N tfet) L< «#II©i/y' n 7;^-;H, gItb<«MgI©IS 

fDit*^. gitb< izmmwk<D^mmm, ^fcragit L<tttti©7y 
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n&m.&^irZ) s Rho ^c~f~ — &$RMMo 

2. 5£ (2) : 




R 6 ( 2 ) 

x 3s «fct*R Mattel tmcMM&m^, 

$kW.Wk(DTlss\>>m, lUtcfe^ : -OR\ -N (R 9 ) R 10 N 

-CON (R 9 ) R : \ -S0 2 N (R 9 ) R 10 , &b<fi-S (O) m R 1 1 "Cgfe 

R 6 «7]C^JE^ ft&& b T^3VV£ N ft!) b< te&Sgife©^ 

15 ^ u TVl^/l^ b < ti&SffiftOS'* n T^^^/H, b < femW 

Wk(Dm$m.mm&, s#^b<^sm^r/^=idf^/^/^^/^, tt^L< 

-CON (R 9 ) R 1 \ -S0 2 N (R 9 ) R 10 N tL<(J-S (O) m R ll T?j£ 
£*b5^£r^b, 

20 R\ R 9 , R 10 N R 1 b *5j;t>m«ft^l ^CfMf]^^il§, 

ft*gc i i5«scD Rho if $mm 0 

3. X^5*:-N (R 3 ) -T?*$tbS3£-e*)5, »3fc3g 1 £ fcf3 2 fggc<7) R 
h o =¥^— if MFM, 

4. xa*5£:-N (R 3 ) C (=0) -^$ix5S-efc5, 1 * « 
25 2 |B*© Rho if UmMo 
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5. X#5£:-C (=0) N (R 3 ) -Iff $tl5itfc?>, BMtt® 1 £ fc. F± 
2 fB«c© Rho HWtfflo 

5 7 . R 1 }0 S s tit) K tltKI© v'^ o ^fc«g^^L<«^ 

wwz^mm^mm&x-hz, m^m 1 ~ 6 ov>fn^-si;:iBt©R h o ^-r— 

<(t*»f f7t Knt7^;Hl:-fc5, lt^3S7fS«<DR h o 3f?— if pj. 
10 #£U 0 

fflWtaEs fflK, wititt, w*^f«{k^, tfrizijiiiE 

M^is aids, S»*5J;t>^»^o#j^. fl-giA, WfgPtW, «B0©^ 

10. S (3) : 



R 1 




20 [5£*K R^-X-fiEJ— ^otl~4i#fef5o 

X^m^, £fcf«:-0- N -N (R 3 ) - % -N (R 3 ) C (=0) - N 
-C (=0) N (R 3 ) - x -S (O) n - s -N (R 3 ) S (O) 2 - N 

-s (o) 2 n (r 3 ) sfcte-c (=o) --e&zinzm, £fctegt&*> 

25 -N (R 4 ) -N (R 4 ) C (=0) - N -C (=0) N (R 4 ) - % 
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-S (O) n -, -N (R 4 ) S (O) 2 -. -S (O) 2 N (R 4 ) - % ^fcU 

-c (=o) -tn^ssiaot, i£fc«mtt m— ^fcizmtzoxuz 

Y'fJii-C (r 51 ) =-cse$ttsS i bb<tta*JS : ?-Sr*u y 2 ^^:: 

= C (R 5 2 ) -X^£tl&m i b'L< ^Hf^^U Y 3 te5£:-N (R 6 ) 
- 1?* £ii<53!5t> b< {»Sf JJfC^- ^*^- 0 
R 1 ^ 7Xm^, #>Vtf^>/l^ «$l<bb<«: 

10 &&«&<£>TA'3VV'g % g$l% b < liiliO^^ tr 7^^;>S N gilt b < 

15 & bfc^ n T/^^S^i-o 

#/P/f;=3fi/A^ g*fet> b< te&SgitoT^^rA-^ g#l& b< ttltiCv'y 

itt©^f««, tII)U<ttiS^©7V;H, -OR 8 , 
25 -N (R 9 ) R 1 ° > -CON (R 9 ) R 1 <\ - S 0 2 N (R 9 ) R 1 °> & b < 

-S (O) m R u -ei^5S^*to 

mfci\ 0 N 1 ^ fcf2 2 ^m-to 
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10 — ^r/v^7V£^r^-t- 0 

15 -CON (R 9 ) R 10 N -S0 2 N (R 9 ) R 1 \ %b<«-S (O) tn R 11 "e^ 

(i)x&mui&~c&&m&, R'&Tkmm^-s ^/^^->^m, ^ta-iT^^^- 
20 (2) xm^: ■. -o--cm^th^m^h^m^; R^^Tkmw.^, uwmt^/v 

(3) : -NH-1?*^tLSS-efe2)#^ N R^^X^^-^fc^TS: 7g 

25 (4) X^^:-C (=0) iM^, R 1 ^7X*J^^-efc5^ 

(5) X^ : -NHC (=0) R^TVl^/I^ 

(6) X^AEg^T-yv^p-vK-efeoT^T/^^f l/^S^St : -0- % 
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-N (R 4 ) - N -N (R 4 ) C (=0) -C ( = 0) N (R 4 ) - N 

-S (O) n -, -N (R 4 ) S (O) a - % -S (O) 2 N (R 4 ) - % &1tt£ 

-C (=0) -T^^nSitiotf^^i^lltVN^V^ R 1 ^**^ 

11. S (4) : 




1 2 . 5£ (5) : 




15 K^, R 51 *3^^R 6 »ft^3gi o tm^M»k&m:ir 0 

x\ x\ x\ &£zfx d n., ^Minm±\^x, ft*gii o K:*5tt5x km 
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ffit^ b < iiift©7^;H, b < te^fi$l<z>T/i-3v^/P/jN^/J/^ 

{&b :R la -X\ R lb — X\ R lc — X\ ^£ t>*R 1 d — X "T^t 

©5 ^3m^±^m^7kmm^-tts:^^titts:<s R l \ R'\ R lc , £fc 

feR^dmWM^T^^m-vfo&Wi^, ttfcirz>x\ x\ x<\ ^fc«x d 

10 f«:-C (=0) -T^$^L§S-T?»^V\ ] -C^^fLS, ft^^I 1 0 13*© 

13. R lb ^ s b< J3:3£S^©^ vT/V^^m, gm%b<f«g: 

b < fe1&WM<£>T/l<3c/l'm&mM bfc iX^ n T/V^r^^-efe 3 x fit*^ 1 2 |2«c 

14. R ia #; % iti)L<ttiti©v'^n7/^^ *m&b<te4M 
20 ttoftKi^ ti^L<ttHti©7D^;^ b< femmmmm 

^fK7i/;H N fit) L< Sill© *fc«g^^ 
b< tefffiSi^T/^/vS^mbfcv^ n7;i/^ntl)5, !t*«l 2fB« 
©fblM£>%b< tt-?:©-7 0 n F^$>^3;7U«tL£>©E3i£: LtfF^^^to 

15. X b #v:£:-0-, -N (R 3 ) - N -NHC (=0) - N £fc« 

25 -C (=0) NH-^^H5St?ife5, ffjft^ 1 3 fElfe©^-^^ b < f«© 

16. X a /^ N ^ : _o-, -N (R 3 ) - N -NHC (=0) 

-C (=o) NH-^$H5Stfe5, 8»3&gi 415^©^^ b< te:-^© 
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17. S: R lc — X\ &£ZfR lA —X A ^m&fc%m$M^7kmj&l L ^&>%, 

i 8. 5£: r 1c — x\ ^^r^R 16 — x d -e^$ti5^*^7j<^j^^--e$>^ N 

1 9. 5£: R lc — X\ *Dj;t5R ld — X d 1?*^tLS*^^fc^7X*M J f-T s fe§, 
10 2 0. ^ : R lc — X\ doJ:t/R ld — X d T?*^tLSS^*^7K*J^-T--efe§, 

21. S: R la *5j:tKX a -T?^^tL^K^, £tT©V^W»© t> ©"Cfc S N ft 
15 : 

(i) R la ^S$l<bL< tt^flHfe©r^/v3£T?*>5, X'^s^-^-CfeS, 

r±, 

(ii) X a ^5£ : -0-. -C (=0) N (R 3 ) -S (O) n - x 
-S (O) 2 N (R 3 ) - N £fcte-C (=o) --c*$tb5*-efeSo 

20 2 2. 5£ : R 1 a *5 it^X a "C* J^T©1/^^© & § ^ ft 

(i) R 1 a asfi&& b < «il^©7;v^/H"efc X) > X ° flSJ&Nr^-CifcS N £ fc 
25 (ii) X a ^^;-0-, -C (=0) N (R 3 ) - N -S (O) 

-s (o) 2 n (r 3 ) - N s-fctt-c (=o) -Tt^nsi-efeSo 

2 3. X'T*^$tbS^ % 5£ : -0--Ct^WSf!fe5, 1**3X2 2f2i 
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25. r h o *^-^m^mm&^i-%4k&m%^®j&ftbirzm^mmmmo 
2 6. Rh o*i— nm.^m±&^irz>4k&m&, m^mimm^ cd -e 

27. Rh ^ia*sH4Sr^rrs^-a^^^ it^i oi2«cd^ o) 

2 8. Rh &m&£&&$rrz><k'&to&, m^2tm<D^ (2) -c 
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